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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionswhicharebelievedto be requiredto recoverand/or
protect listed species. Plans are publishedby the U.S. Fish and Wildlife Service and the
NationalMarine FisheriesService,sometimespreparedwith theassistanceof recoveryteams,
contractors,stateagencies,andothers. Objectiveswill be attainedandany necessaryfunds
madeavailablesubjectto budgetaryandotherconstraintsaffectingthepartiesinvolved, aswell
as the needto addressotherpriorities. Recoveryplansdo not necessarilyrepresentthe views
nor the official positions or approval of any individuals or agenciesinvolved in the plan
formulation, otherthanthe U.S. Fish andWildlife Serviceand the NationalMarine Fisheries
Service. They representthe official position of the U.S. Fish andWildlife Serviceand the
NationalMarineFisheriesServiceonly afterthey havebeensignedby theRegionalDirectorof
the FishandWildlife Serviceand the AssistantDirector for Fisheriesof theNationalMarine
FisheriesServiceas~ Approvedrecoveryplansaresubjectto modificationas dictated
by newfindings, changesin speciesstatus,andthe completionof recoverytasks.
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LiTERATURE CITATIONS

Literaturecitationsshouldreadas follows:

U.S. Fish andWildlife Serviceand Gulf StatesMarine FisheriesCommission. 1995. Gulf

SturgeonRecoveryPlan. Atlanta, Georgia. 170 pp.

Additional copiesof this planmay be purchasedfrom:

Fish and Wildlife ReferenceService:

5430GrosvenorLane, Suite 110
Bethesda,Maryland 20814
Telephone:301/492-6403
or 1-800-582-3421

Feefor recoveryplansvary, dependingupon the numberof pages.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus:The currentpopulationlevels of Gulf sturgeonin riversotherthan the
SuwanneeandApalachicolaareunknown,but are thoughtto be reducedfrom historic levels.
Historically, the subspeciesoccurredin most major rivers from the MississippiRiver to the
SuwanneeRiver, andmarinewatersof thecentralandeasternGulf of Mexico to Florida Bay.

Habitat RequirementsandLimiting Factors:The Gulf sturgeonis an anadromousfish which
migratesfrom salt waterinto largecoastalrivers to spawnand spendthe warmmonths. The
majority of its life is spentin freshwater. Major populationlimiting factors are thoughtto
includebarriers(dams)to historical spawninghabitats,lossof habitat,poorw~ter quality, and
overfishing.

RecoveryObjectives: The short-term recovery objective is to prevent further reductionof
existing wild populationsof Gulf sturgeon. The long-term recoveryobjective is to establish
populationlevels thatwould allow delistingof theGulf sturgeonin discretemanagementunits.
Gulf sturgeonin discretemanagementunits could be delistedby 2023, if the requiredcriteria
are met. Following delisting, a long-termfishery managementobjective is to establishself
sustainingpopulationsthatcouldwithstanddirectedfishingpressurewithin discretemanagement
units.

Recovery Criteria: The short-term recovery objective will be consideredachieved for a
managementunit whenthecatch-per-unit-effort(CPUE)duringmonitoringis notdeclining from
thebaselinelevel overa 3 to 5-yearperiod. This objectivewill applyto all managementunits
within the range of the subspecies. Managementunits will be defined using an ecosystem
approachbasedon river drainages,butmay alsoincorporategeneticaffinities amongpopulations
in differentriver drainages. Baselineswill be determinedby fishery independentCPUElevels.

The long-termrecoveryobjectivewill be consideredachievedfor a managementunit whenthe
populationis demonstratedto be self-sustainingand efforts areunderway to restorelost or
degradedhabitat. A self-sustainingpopulationis one in which the averagerate of natural
recruitmentis at leastequal to the averagemortality rate in a 12-yearperiod. While this
objectivewill be soughtfor all managementunits, it is recognizedthat it maynot be achievable
for all managementunits. The long-term fishery managementobjective will be considered
attainedfor agivenmanagementUnit whena sustainableyield canbe achievedwhile maintaining
a stablepopulationthroughnatural recruitment. Note that the objective is not necessarilythe
openingof a managementunit to fishing, but ratherthe developmentof a populationthatcan
sustaina fishery. Openinga populationto fishing will be at the discretionof state(s)within
whosejurisdiction(s)the managementunit occurs. As with the long-termrecoveryobjective,
this objectivemay not be achievablefor all managementunits, but will be soughtfor all units.
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EXECUTIVE SUMMARY (continued)

Priority 1 RecoveryTasks

:

1. Develop and implementstandardizedpopulationsamplingand monitoring techniques
(1.3.1).

2. Develop and implement regulatory framework to eliminate introductions of non-
indigenousstockor othersturgeonspecies(2.5.3).

3. Reduceor eliminate incidentalmortality (2.1.2).

4. Restorethebenefitsof natural riverine habitats(2.4.5).

5. Utilize existingauthoritiesto protecthabitatandwhereinadequate,recommendnew laws

andregulations(2.3.1).

Costs($O00’s) of Priority 1 Tasks

:

Year Action 1 Action 2 Action 3 Action 4 Action 5
FYi 59 0 125 26 29
FY2 73 25 125 48 29
FY3 114 0 125 48 29
FY4 108 0 75 31 29
FY5 108 0 25 0 0

Cost of No. 1 Priority Actions: $1,231,000
Actual restorationcostsundetermined

Total Costof Recovery:$8,413,000

Date of Recovery: Delisting should be initiated by 2023, for management units whererecovery
criteria have been met.
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PREFACE

The U.S. Fish and Wildlife Service (FWS) and NationalMarine FisheriesService(NMFS)
jointly listed the Gulf sturgeon as threatened under the authority of the Endangered Species Act
of 1973, as amended (ESA).

The FWSprepared a Report on the Conservation Status of the Gulf of Mexico Sturgeon
AciDenseroxvrhinclwsdesotoiin 1988 as a precursor to the listing process. The Gulf States
Marine FisheriesCommission(GSMFC) beganan initiative in late 1990 to draft a fishery
management plan for the Gulf sturgeon. The drafting team (ad hoc subcommittee of the
GSMFCTechnical CoordinatingCommittee,AnadromousFish Subcommittee), on October 1,
1991, in response to the listing, took action to draft a management/recovery plan. This plan
meetstherequirementsof a fisheriesmanagementplanasoriginally begun by the GSMFC,as
well as the requirements associated with an Endangered Species Act recovery plan. The plan
incorporates the format that has become standard in federal endangered and threatened species
recovery plans in recent years. The FWSpublished a “Framework for the Management and
Conservation of Paddlefishand SturgeonSpeciesin the United States” in March 1993. This
document resulted from a workshop sponsored by the FWSthat was attended by representatives
of other federal agencies, the states, the private aquaculture community, and academia in January
1992. This recovery plan is consistent with the frameworkdocument,and in essence,steps
down the recommendations and strategiescontainedtherein.

The plan is intended to serve as a guide that delineates and schedules those actions believed
necessary to restore the Gulf sturgeon as a viable self-sustaining element of its ecosystem. Some
of the tasks described in the plan are ongoing by the FWS, GSMFC,NBS, and the states of
Louisiana, Mississippi, Alabama, and Florida. The inclusion of these ongoing tasks represents
an awareness of their importance, and offers support for their continuation. Becauseof this
ongoing research on the subspecies, the plan incorporates personal communications and
unpublished data.
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I. INTRODUCTION

NOMENCLATURE

The scientificnamefor Atlantic sturgeonis AcipenseroxyrinchusMitchill. This speciesconsists
of two geographically disjunct subspecies: the Gulf sturgeon, Acipenseroxyrinchusdesotoi,
which inhabits the Gulf of Mexico watersheds,and the Atlantic coast subspecies, Acipenser
oxyrinchusoxyrinchus.

Gilbert (1992) discovered that the species name of theAtlantic sturgeonhasbeen“...misspeiled
for over one hundred y.....” as oxyrhynclwsrather than oxyrinchus. Consequently, based on
the rules of zoological nomenclature, oxyrinchusis usedthroughoutthis plan.

Other colloquial names, in addition to Gulf sturgeon, are: Gulf of Mexico sturgeon,Atlantic

sturgeon, commonsturgeon and sea sturgeon.

TAXONOMY

Class: Osteichthyes
Order: Acipenseriformes

Family: Acipenseridae
Genus: Acipenser

Species: oxyrinchus
Subspecies: desotoi

Type Specimens

The holotype was collected from the mouth of Singing River (West Pascagoula River) in
Mississippi Sound off Gautier, Mississippi and is housed in the U.S. National Museum of
Natural History, Washington, DC. The paratype was collected with the hototype and is
depositedin the ChicagoNatural History Museum(Vladykov 1955).

CurrentTaxonomicTreatment

The Gulf sturgeonis a memberof thefamily Acipenseridaewhich inhabitsthe Atlantic, Gulf,
Pacific andcertainfreshwatersof theUnited States(Ginsburg1952). The family includesfive
membersof the genusAcipenser,and threemembersof thegenusScaphirhynchus.

Other sturgeon likely to be found in the same waters with Gulf sturgeon include the pallid
sturgeon, Scaphirhynchusalbus, the shovelnose sturgeon, S. platorynclzus,and Alabama sturgeon
S. suttkusi (Rafinesque 1820; Forbes and Richardson 1908; Williams and Clemmer 1991).
Scaphirhynchusare freshwatersturgeonthat are native to the Mississippi and Mobile River
systems. They formerly occurred in the upper Rio Grande River in New Mexico, but have not
been recorded since 1874 (Lee et al., 1980). The fish are characterized by a flattened shovel-
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shaped snout and are easily distinguished from Gulf sturgeon. Acipenseroxynnchusdesotoiis
the only anadromous sturgeon occurring in the Gulf of Mexico.

Based on morphometrics, Wooley (1985) concludedthatA. o. deso:oiis a valid subspecies.
Bowen and Avise (1990) analyzed the genetic structureof Atlantic andGulf sturgeonusing
mitochondrial DNA(mtDNA) restrictionfragmentlengthpolymorphismanalysis,andpostulated
that relatively recentgeneticcontacthadoccurredbetween the two regions because of several
shared mtDNA clones and clonal arrays. However, Ong et al. (manuscript submitted) used
direct sequence analysis of the mtDNA control region and found three fixed nucleotidesite
differences between A. oxynnchusfrom the Atlantic and Gulf coasts. They concluded that
subspeciflc divisions are warranted for A. oxyrinchus,based on fixed genetic differences between
the forms, their allopatric distributions, and their morphometric and life history differences.
Ong et al. also postulatedthat their data, and those of Bowen and Avise (1990), indicate that the
reproductive isolation between A. o. desotoiand A. a. oxyrinchusoccurred because of climatic
fluctuations in the Pleistocenein conjunctionwith related changesin the size of the Florida
peninsula. Further, they noted that even if the two subspecies occasionally mix in ocean waters,
the finding of fixed genetic differences between them suggests that homing fidelity is high in A.
oxyrinchus.

STATUS

The U.S. Fish and Wildlife Service(FWS) and NationalMarine FisheriesService(NMFS)
designatedthe Gulf sturgeonto be athreatenedsubspecies,pursuantto theEndangeredSpecies
Act of 1973, as amended (ESA). The listing became official on September 30, 1991. As part
of the listing, a special rule was promulgated to allow taking of the subspecies for educational
purposes,scientific purposes, the enhancement of propagation or survival of the subspecies,
zoological exhibition, and other conservation purposes consistent with the ESA. The special rule
will allow conservationandrecoveryactivitiesfor Gulf sturgeonto be accomplished without a
federal permit, providedtheactivitiesarein compliance with applicable state laws (FWS 199 La).

DESCRIPTION

Gulf sturgeon are anadromous fish with a sub-cylindrical body imbedded with bony plates or
scutes. The snout is greatly extended and bladelike with four fleshy barbels in front of the
mouth, which is protractile on the lower surface of the head. The upper lobe of the tail is longer
than the lower lobe (Figure 1). The subspecies is light brown te dark brown in color and pale
underneath (Vladykov 1955; Vladykov and Greeley 1963).

Characteristics common to both subspecies, A. a. oxyrinchus and A. a. desotoi are: Scutes
strongly developed in longitudinal rows; 7 to 13 (average 9.8) dorsal shields; 24 to 35 (average
28.7) lateral shields behind dorsal fin in pairs; elongated fulcrum at base of lower caudal lobe
decidedly longer than base of anal fin; head elongate; snout longer than postorbital distance in
individuals up to 95.0cm (38.0 in), but shorter than postorbital distance in older specimens
(Vladykov and Greeley 1963).
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The most significantmorphologicalcharacteristicto distinguishA. o. oxyrinchus from A. o.
deso:oiis the lengthof the spleen.Wooley (1985) found A. o. desotoispecimenshada mean
spleenlength versus fork length measurementof 12.3% (range 7.9 to 15.8%, SD 2.5, r =

0.212). Acipensero. oxyrinchusspecimenshada meanspleenlength versusfork length (FL)
measurementof 5.7% (range2.8 to 8.3%, SD 1.8, r = 0.121) for a statistically significant
difference (P = 0.05) and minimal overlap. He concludedthatGulf sturgeonand Atlantic
sturgeonpopulationsareallopatric andaresufficiently discreteto be considereddistinct stocks
for sturgeonpopulationmanagement.

POPULATION SIZE AND DISTRIBUTION

Accordingto Wooley andCrateau(1985)Gulf sturgeonoccurredin most major river systems
from theMississippiRiver to theSuwanneeRiver, Floridaand in marinewatersof theCentral
and Ea4ernGulf of Mexico south to Florida Bay (Figure 2). Comparisonof historic
information and current data indicates that Gulf sturgeon populations are reduced from historic
levels (Barkuboo 1988). At present,Gulf sturgeonpopulationestimatesareunknownthroughout
its range; however, estimates have been completedfor the Apalachicolaand Suwanneerivers.

Extant Occurrences of Gulf Sturgeon

Offshore

A Gulf sturgeon was caught on hook and line in 1965 by Dianne Cox, a FWSemployee. The
45.7-cm(18-in) Gulf sturgeonwascaughtin theGulf of Mexico, 1.6 to 3.2 km (1 to 2 mi) east
of GalvestonIsland in 6.1 m (20 ft) of water(Reynolds 1993).

The incidentalcatchof Gulf sturgeonin the industrialbottomfish(petfood)fishery in the north-
central Gulf of Mexico from 1959 to 1963 was reported by Roithmayr (1965), basedon the
documentation of one juvenile specimen. The bottomfish fishery worked an area between Point
au Fer, LouisianaandPerdidoBay, Floridafrom shoreto 55 in (180ft).

Figure 1: Gulf sturgeonAcipenseroxynnchusdesotoi(from Bigelow et Al., 1963)
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Figure2: Rangeof theGulf Sturgeon

Mermantau River Basin

MermantauRiver: The LouisianaDepartmentof Wildlife andFisheries(1979) reportedthat
an Atlantic sturgeonwascaughtby a Mr. HughMhire in an ottertrawl while shrimpingin the
Gulf off the mouth of the Mermentau River, Cameron Parish. This specimen was probably a
Gulf sturgeon.

Mississippi River Basin

A photographof a “sea” sturgeon captured at the mouth of the Mississippi River was shown in
FishesandFishing in Louisiana(1965). Reynolds(1993) reportedthat a sturgeonmeasuring
282 cm (111.0in) and weighing 228.2 kg (503.0Ib) was caughtat themouthof theMississippi
River at Cow Horn Reef in September of 1936.

MississippiRiver: A Gulf sturgeonwas caughtby a commercial fishermanin the auxiliary
outflow channelbetweenriver km 500.3 (river mi 311.0)of theMississippiRiver andriver km
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16.09 (river mi 10.0) of the Red River on March 28, 1994 (G. Constant, personal
communication). The Gulf sturgeonweighed 28.8kg (63.5 lb) andwas 151.~cm (59.5 in)
length andwas caughtin a 1.2 m (4.0 ft) hoopnet.

Lake Pontchartrain Basin

Lake Pontchartram/LakeBorgne/Rigolets:The Louisiana Department of Wildlife and
Fisheries(LDWF) collectedtwelve Gulf sturgeonweighing 0.22to 9 kg (0.5 to 19.8 lb) April
throughJuneof 1993(H. Rogillio, personalcommunication).Duringastudyfrom January1990
to March 1993, LDWF collectedandtagged19 Gulf sturgeonweighing0.25 to 14.5kg (0.6to
32.0 IbY from Lake Pontchartrain, Lake Borgne, and theRigolets(Rogillio 1993). Commercial •~

and sport fishermen incidentallycaught177 Gulf sturgeonmeasuringup to 220.0cm(86.6 in)
in length and weighing from 1.0 to 68.0 kg (2.2 to 149.9 Ib) from Lake Pontchartrainfrom
October 1991 to September 1992 (Rogillio 1993). Reynolds(1993) reportedthat sturgeon
measuringup to 220.0cm (86.6 in) in length andweighing up to 117.3 kg (258.0 lb) were
incidentally caught by shrimp trawlers, netters and recreational anglers from 1989 to 1993 in
Lake Pontchartrain. A specimen weighing 53.6 kg (118 Ibs) was caughtby a hook-and-line
fisherman in 1986 (Sentry News 1986). Davis et al. (1970) reportedthat sturgeonwere
collected from Lake Ponchartrain during an anadromous fish survey from 1966 to 1969.

Tchefuncte River: Commercial gillnetters incidentally caught 15 Gulfsturgeonweighing
from 1.0 to 18.0 kg (2.2 to 39.7 lb) between February and March 1991 in themouthof
the river (H. Rogillio, personalcommunication). Davis et al. (1970) reportedthat Gulf
sturgeon were collected in trammel nets from theTchefuncteRiverduringananadromous
fish survey conducted from 1966 to 1969.

Tickfaw River: Davis et al. (1970) reported the collectionof sturgeonin trammelnets
from the Tickfaw River during an anadromousfish survey from 1966 to 1969.

Tangipahoa River: Davis et al. (1970) reported that sturgeon were collected in trammel
netsfrom theTangipahoaRiver during an anadromousfish surveyfrom 1966to 1969.

Amite River: Davis et al. (1970)reportedcatchofasturgeonby acommercialfisherman
from the Amite River. Identification of the fish was confirmed by the fisheries biologists
with the Louisiana Wild Life (sic) and FisheriesCommissionwho were conductingan
anadromousfish survey.

PearlRiver: EsherandBradshaw (1988) andBradshaw(personalcommunication)gill
netteda Gulf sturgeonin May 1988 in thelower PearlRiver. Sixty-threeGulf sturgeon
ranging from juvenile to subadultsize were collectedfrom river mile 20 of the Pearl
Riverin 1985 (F. Petzold,personalcommunication).A 72.7 kg (160.3Ib) femaleGulf
sturgeonwascaughtjust southof Jackson,Mississippiin 1984 by MirandaandJackson
(1987). The FWS donateda Gulf sturgeoncaughtby a commercialfishermanin the
PearlRiver at Monticello to theMississippiMuseumof NaturalScienceFishCollection
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(MMNS 20206)in 1982(C. Knight, personalcommunication;W. McDearman,personal
communication). TheMDWFP measuredand photographeda 119.0kg (263.0lb~ Gulf
sturgeon,2.2 m (7.25 ft) in length taken by a commercialfishermanbelow the Ross
Barnett Reservoir spillway in 1976 (W. McDearman, personal communication).
McDearmanand Stewart(personalcommunication)also note that in the PearlRiver
betweenGeorgetownandMonticello, Mississippi, there is an areawhere2 to 3 Gulf
sturgeonareroutinely reportedby commercialfishermanevery4 to 5 years. In 1971
a Gulf sturgeonfrom the Pearl River was examinedas part of a parasitestudy (N.
Jordan, personal communication). Davis et al. (1970) reported the catch of Gulf
sturgeonin hoop netsfrom the PearlRiver at Highway 90 during an anadromousfish
surveyfrom 1966 to 1969. The Gulf sturgeonrangedin sizefrom LS.2 cm (6.0 in) to
187.9cm (74.0 in).

Middle Pearl River: Two Gulf sturgeonwerecollectedin theMiddle WestPearl
River, St. Tammy Parish,Louisiana,one on March 1, 1995, and the otheron
March 2, 1995, by the U.S. Army Corpsof Engineers, Waterways Experiment
Station (WES). The Gulf sturgeonwere collected in gill nets and the first
sturgeoncaughtweighed0.28 kg (0.62 lb) and measured36.2 cm (14.3 in) in
total length. The secondGulf sturgeonweighed0.28kg (0.62 Ib) andmeasured
43.5cm (17.1 in) in total length. Both fish weretaggedwith Petersondiscsand
released(M. Chan, personalcommunication).

Louisiana Departmentof Wildlife and Fisheriespersonnelcollected 77 Gulf
sturgeonfrom the west Middle Pearl River in 1994 (H. Rogiuio, personal
communication). Thefish rangedin lengthfrom 45.7 to 165.1 cm (18 to 65 in).
Themajority of thefish (84 percent)rangedin lengthfrom 74.0to 114.3cm (29
to 45 in). TheLDWF also collected14 Gulf sturgeonweighing 1.5 to 14.5kg
(3.3 to 32 Ib) in the Middle andwestMiddle PearlRiver from June1992 through
June1993 (H. Rogillio, personalcommunication).Two of thosespecimenswere
taggedwith radio tags. The LDWF also collected 13 Gulf sturgeonweighing
0.27 to 4.3 kg (0.6 to 9.5 Ib) in the Middle Pearl River (Drunihole) from April
to May 1992 (Rogillio 1993). Commercialfishermencaughtone Gulf sturgeon
weighing45.0 kg (99.2 lb) in theMiddle Pearl River in February1991.

BogueChitto: ThreeGulf sturgeonwere also capturedby LDWF in the Bogue
Chitto River below the Bogue Chitto sill in 1993. The Gulf sturgeonweighed
from 2.9 to 4.5 kg (6.5 to 14.5 lb) (H. Rogillio, personalcommunication).

EastPearlRiver: Biologistswith the FWSgill netteda Gulf sturgeonfrom the
Mikes River, a tributary to the EastPearl River during a fishery survey in the
spring of 1992. The fish was0.7 m (2.3 ft) in length (P. Douglas,personal
communication). Daviset al. (1970)reportedthat one sturgeonwascollectedin
a trammel net from the East Pearl River on November 1, 1968 during an
anadromousfish surveyconductedfrom 1966 to 1969.
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West Pearl River: Commercial fishermen caughtfive Gulf sturgeonweighing
from 0.1 to 0.3 kg (0.22 to 0.66 lb) in the West Pearl River inOctober1990
(H. Rogillio, personalcommunication).

Mississippi Sound

Bradshaw(personalcommunication)reportedthreetag returns from Gulf sturgeonthat were
incidentally caught by shrimpersworking in Mississippi Sound during the fall of 1985.
Bradshaworiginally collectedtheseGulf sturgeonfrom river km 32 (river mi 20) on thePearl
River earlier in 1985. He alsonoted finding three4eadGulf sturgeonincidentally caughtby
gillnettersin the westernpart of tlaeSoundandrevivedanotherGulf sturgeona gillnetter had
caught“on” Horn Island in 1989. FiveGulf sturgeonfrom MississippiSoundnearHorn Island
were examinedaspart of a parasitestudy (N. Jordan,personalcommunication). Of the five
sturgeon,one wasexaminedin eachof theyears1973, 1976, and1977, andtwo in 1982. One
Gulf sturgeon[Gulf CoastResearchLaboratory(GCRL) #17111 was incidentallycaughtin a
shrimp trawl off the east end of Deer Island in Mississippi Sound in November 1966 in
approximately 5.5 m (18 ft) of water. The Gulf sturgeonhada total length (TL) of 75.2cm
(29.6 in). Nearthis samelocationJ.Y. Christmas(personalcommunication)reportedcatching
one Gulf sturgeon(GCRL #28) with a TL of 55.2 cm (21.7 in) while samplingwith a shrimp
trawl in March 1960.

Bioxi Bay

OneGulf sturgeonwasincidentallycaughtin a shrimptrawl in Biloxi Bay off MarshPointon
November19, 1960 (GCRL #337). The fish was55.5 cm (22.0 in) TL.

PascagoulaRiver Basin

PascagoulaBay: Shepard (personalcommunication)caughttwo Gulf sturgeonat the mouthof
BayouLaMotteduring thewintersof 1991 and 1992while gillnetting for theJ.L. ScottMarine
Education Center (GCRL). Reynolds(1993) reportedcommercialfishermencollecting Gulf
sturgeonin andnear the mouth of the PascagoulaRiver in the late 1980’s and early 1990’s.
Shepard(personalcommunication)reports catchingnine Gulf sturgeonfrom the mouthof the
WestPascagoulaRiver while gillnetting from 1983 to 1984. All but one of thesturgeonwere
caughtat the mouthof Bayou LaMotte. The ninth fish was capturednearthe Sandalwood
Canal. One Gulf sturgeonfrom the mouthof the PascagoulaRiver was examinedin 1970 as
partof aspartof a parasitestudyconductedby GCRL (N. Jordan,personalcommunication).

PascagoulaRiver: Murphy andSkaines(1994)reportedcollectionof sevenGulf sturgeonin the
lower threemiles of the PascagoulaRiverfrom April to June1993. Two wereradiotaggedand
released. Thefish rangedin length from 46.4 to 111.8 cm (18.3to 44.0 in) andfrom 0.8 to
10.4 kg (1.8to 22.9 lb) in weight. MirandaandJackson(1987),collecteda 78.2 cm (30.8 in)
Gulf sturgeonin June 1987 during 30 net-nights from the river. ThreeGulf sturgeonwere
examinedfrom thePascagoulaRiver aspartof a parasitestudy conductedby GCRL. Onewas
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examined in 1978, the second in 1982 and the third in 1984 (N. Jordan, personal
communication).

Chickasawhay River: Miranda and Jackson(1987) reported a catch of a 56.7kg
(125.0 ib) Gulf sturgeonin 1985 from the ChickasawhayRiver, which is a tributaryof
thePascagoulaRiver.

LeafRiver: Murphy and Skaines(1994)reportedthatoneof two fish radio-taggedfrom
the lower PascagoulaRiver in May 1993 was locatedtwice in Septemberof thatyear.
The last documentedlocationof the fish was in theLeafRiver threemiles downstream
from McLain, Mississippiapproximately123.8km (77.0mi) from its site of capture.

West PascagoulaRiver: Two Gulf sturgeon from the West Pascagoula River were
examinedin 1973 and1979 aspart of aparasitestudy conducted by GCRL(N. Jordan,
personal communication). In December 16, 1964, a Gulf sturgeon(GCRL #4501)was
collectedby T.D. Mcllwain in Big Lake off theWest PascagoulaRiver. The sturgeon
weighed0.24g (0.52 lb) andwas45.6cm (18.0 in) Th. The water temperaturewas
13.90C(57.00F)with a salinity of 1.1 ppt.

Mobile River Basin

Mobile Bay: A live Gulf sturgeonwaspicked up on the shorelineof Bayou LaBatre by a
fishermanon March 8, 1993 (F. Parauka,personalcommunication). The fish was 127 cm (50
in) long andweighed12.5 kg (27.5 ib). Thefish washeld for observationattheDauphinIsland
Sealabuntil a FWS biologist measured,weighed, radio-tagged,and collectedgenetic tissue
samplesand releasedit into Mobile Bay a day later. Efforts to locatethe sturgeonagainwere
unsuccessful. In July 1972 approximatelyone hundredGulf sturgeonwere observedat the
mouthof theBlakeleyRiver in easternMobile Bay feedingin shallow water(Vittor 1972). The
sturgeonwere approximately.91 m (3 ft) in length.

Mobile River: A Gulf sturgeonabout 150 cm (59.1 in) long was sightedin the Mobile River
nearthe headof Mobile Bay on October3, 1992by an AlabamaDepartmentof Conservation
and NaturalResources(ADCNR) Marine ResourcesDivision employee. Thereis a mounted
specimen of a juvenile Gulf sturgeon at the Roussos Restaurant in Mobile, Alabama
(J. Roussos,personalcommunication). The specimenis approximately45.7 to 50.8 cm (18 to
20 in) TL and was collectedin 1985 or 1986. The specimenwascaughtin a shrimp trawl in
the Mobile River, presumablyat the northend of Mobile Bay.

TensawRiver: The ADCNR reportedthat a commercialfishermanincidentally caught
a 180 cm (70.9 in) Gulf sturgeonin themouthof theTensawRiver in September1991
(W. Tucker, personalcommunication). M. Mettee(personalcommunication)reported
a 180 cm (70.9 in) Gulf sturgeonwas incidentally nettedand releasedin the Tensaw
River in April 1986 by acommercialfisherman.
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Blakeley River: Commercial gillnetters incidentally caughtGuif sturgeon in the Blakely
River during the fall from 1989to 1991.

Tombigbee River: A specimencaught in June1987 upstreamof Coffeeville on the
TombigbeeRiver was verified by an AlabamaGeological Survey (AGS) biologist as
Acipenser(M. Mettee, personalcommunication). In 1977 a Gulf sturgeonfrom the
TombigbeeRiver was examined as part of a parasitestudy (N. Jordan, personal
communication). Incidental catchesof Gulf sturgeonstill occur annually from the
TombigbeeRiver in the remainingriverine habitatbelow Coffeeville dam (J. Duffy,
personal communication).

Alabama River: Incidental catches of Gulf sturgeon still occur annually from the
AlabamaRiver in theremainingriverinehabitatbelowClaibornedam(J. Duffy, personal
communication).

PensacolaBay Basin

PensacolaBay: A 56.0cm (22.0 in) TL Gulf sturgeonwas collected in PensacolaBay on
January20, 1978 (Collection No. 10319, Florida Departmentof EnvironmentalProtection,
FDNR).

EscambiaRiver: Two Gulf sturgeonwerecollected,taggedandreleasedin theEscambiaRiver
about1.6 km (1.0 ml) downstreamof highway 184 bridgein September1994 by the FWS (F.
Parauka, personalcommunication). The fish weighed 15.5 and 20.7 kg (34.0 and45.5 lb).
Incidental catchesof Gulf sturgeonhave beenreported for the EscambiaRiver (G. Bass,
personal communication). Recreational anglers reported that prior to 1980 they would seeas
many as 10 Gulf sturgeonjumping in the river but now it is rare to seeevenone fish jump
during a fishing trip (Reynolds1993). Prior to a Florida law prohibiting sturgeonfishing in
1984, a limited commercial fishery existed on that river (National Marine Fisheries Service
1987).

ConecubRiver: Annual sightings arereportedfrom theConecuhRiver in southcentral
Alabama(J. Duffy, personalcommunication).

BlackwaterRiver: ThreeGulf sturgeonwerecollectedin theBlackwaterRiver duringaFlorida
Gameand FreshWater FishCommission(FGFC) stripedbassnettingproject in March 1991.
The fish weighedfrom 5.0 to 12.0 kg (11.0 to 26.5 Ib) (FGFC, unpublisheddata).

Yellow River: EighteenGulf sturgeonwerecollected,taggedandreleasedin the Yellow River
below Boiling Lakein July 1993 by the FWS (F. Parauka,personalcommunication). Thefish
weighedfrom 5.8 to 63.6 kg (12.7 to 140.0 lb). Gulf sturgeonwere collectedin the Yellow
River duringa 1961 to 1962surveyby FGFC (1964). Commerciallandingswere occasionally
reportedprior to the 1984 fishing prohibition (J. Barkuloo, personalcommunication).
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ChoctawbatcheeBay Basin

SantaRosaSound: The U.S. EnvironmentalProtectionAgency(EPA) reporteda 23 kg (50 lb)
Gulf sturgeonwashedup on the beachin SantaRosaSoundnearNavarre,Florida in 1988 (F.

Parauka, personal communication).

ChoctawhatcheeBay: Four Gulf sturgeonwerecollectedby FDEPbiologistson April 27, 1993
from Jolly Bay at theeasternendof Choctawhatchee Bay. The sturgeon ranged in lengthfrom
41.2to 81.9 cm(16.22to 32.2 in).

ChoctawhatcheeRiver: Fifty adult and subadultGulf sturgeonwere collected, tagged and
releasedat the mouth of the ChoctawhatcheeRiver in April 1994 by the North Carolina
CooperativeResearchUnit, North CarolinaStateUniversity (NCSU) andtheFWS (Potaket al.
1995). Twenty-five of the fish were equipped with radio tags. The fish weighed from 2.5 to
72.7 kg (5.5 to 160.3 Ib) and rangedin length from 73.8 to 192.0 cm (29.1 to 75.6 in).
Twenty-sevenGulf sturgeonwerecaptured,tagged,and releasedin theChoctawhatcheeRiver
between Howell Bluff andRocky Landing in 1988, 1990, and 1991 by the FWS (FWS 1988,
1990, 1991b). The fish weighed from 4.5 to 52.3 kg (9.9to 115.3 lb). In addition, a 0.13 kg
(0.29 lb) specimen caught by an angler downstream from Caryville, Florida in 1991 was tagged
and releasedby the FWS (FWS 1991b). Three Gulf sturgeonweighing from 17.0to 26.0kg
(37.5 to 57.3 lb) werecollectedin theupperChoctawhatcheeRiver belowits confluencewith
PeaRiver at Geneva,Alabamain August 1991 by the FWS(FWS, unpublished data). Annual
sightings are reportedfrom the ChoctawhatcheeRiver in south central Alabama (J. Duffy,
personal communication).

Pea River: Three Gulf sturgeon 91.0 to 213.0 cm (35.8 to 83.9 in) in length were
collectedby the AGS duringMarch 1992about 1.0 to 3.0 km (0.62 to 1.86 ml) in the
Pea River above its confluence with the Choctawhatchee River (M. Mettee, personal
communication). Annual sightingsare reportedfrom the PeaRiver in south central
Alabama(1. Duffy, personalcommunication).

Apalachicola,Chattahoochee,Flint River Basin

Apalachicola Bay: A 34.0 kg (74.8 lb) Gulf sturgeonwascaughtby a commercialfisherman
in a shrimptrawl in ApalachicolaBay in November1989(F. Parauka,personalcommunication).
Thefish wastakento theApalachicolaNationalEstuarineReservefor observationandwaslater
taggedandreleasedat thepoint of captureby theFWS. A 34.5 kg (76.0lb) Gulf sturgeonwas
captured,taggedand releasedin ApalachicolaBay, south of Hwy 98 bridge in March 1988.
Also, in March 1987, a 34.0kg (74.6 Ib) Gulf sturgeonwascaptured,taggedand releasedin
ApalachicolaBay, north of Hwy 98 bridge (F. Parauka,personalcommunication). Incidental
capturesby commercialshrimpersand gill net fishermenin ApalachicolaBay were notedby
Wooley and Crateau (1985) and reported by Swift et al. (1977).
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Apalaclulcola River: The FWS Panama City, Florida Field Office has monitored the
ApalachicolaRiverGulfsturgeonpopulationsince1979. Three-hundredandfifty. Gulfsturgeon
were collectedbelowJim Woodruff Lock andDam (JWLD), taggedandrecapturedfrom May
through September,1981 through 1993. The numberof fish staying below the dam in the
summerwasestimatedusing a modified Schnabelmethod. Fish smaller than 45.0cm (17.7 in)
TL wereexcludedbecauseofsamplingbiascausedby netselectivity. Since1984,theestimated
annualnumberof fish rangedfrom 96 to 131 with a meanof 115 (FWS 1990, 1991b, 1992).
A 145cm(57.1 in) FL specimenwascapturedby FDEP(FSBC640008)on October28, 1970
in the river. The FGFC(1964) collectedGulf sturgeonduring their anadromousfish survey
conductedfrom 1954 to 1964.

A reportoftheU.S. Commissionon FishandFisheries(1902)indicatedtheApalachicolaRiver
provided the largestandmost economically importantcommercialsturgeonfishery in Florida
in 1901. Archie Carr (personalcommunication)notedthat32 familiescommerciallyfishedfor
Gulf sturgeonin themid-1940’s. A commercialfisherycontinueduntil thelate1970’swith only
a few families. Sport fishing for Gulf sturgeonin the spring,andto a lesserextentin the fall,
in someof thedeeperholesin theApalachicolaRiverbelowthe JWLD producedfish up to 73
kg (160.9 lb) and2.3 m (7.5 ft) long (TallahasseeDemocrat1958, 1963, 1969).

Brothers River: Archie Carr (1978andpersonalcommunication)beganstudying Gulf
sturgeonin theApalachicolaRiver in 1975 andcaughtonly eightsturgeonin 23 daysof
set-nettingin BrothersCreek.

Flint River: Swift et al. (1977) notedareportof a 209 kg (460.8 lb) specimenfrom the Flint
River nearAlbany, Georgiabefore1950, prior to the completionof JWLD in 1957.

OcklockoneeRiver Basin

Ochiockonee River: Four Gulf sturgeon weighing from 2.0 to 4.0 kg (4.4 to 8.8 lb) were
collected in the lower OchlockoneeRiver at the mouth of Womack Creek in June 1991
(FWS/PanamaCity and National Biological Survey/SoutheasternBiological ServiceCenter-
Gainesville(NBS/SBSC-G),unpublisheddata). Gulf sturgeonwerecommerciallyfishedin the
vicinity ofHitchcockLakein WakullaCounty(Swift etal., 1977; FloridaOutdoors1959). The
fish were shippedto the town of Apalachicolafor processingandsale to the New York City
area. Commercial landings comparable to the Apalachicola River fishery were notedin 1901
(U.S. Commissionon Fishand Fisheries1902). However,mostcommercialfishing for Gulf
sturgeonin the river endedin the early 1970’s (F. Parauka,personalcommunication).

SuwanneeRiver Basin

SuwanneeRiver: The SuwanneeRiver appearsto support the most viable Gulf sturgeon
population among the coastal rivers of the Gulf of Mexico (Huff 1975). The Caribbean
ConservationCorporation(CCC) hascaptured,marked,and released1,670 spring migrating
Gulf sturgeonat theriver mouthsince1986. Basedon therecaptureof markedfish, theannual
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estimatedpopulationsize rangedbetween2,250 to 3,300for Gulf sturgeonaveragingabout 18
kg (39.7 lb) (Carr and Rago,unpublisheddata). An ongoing complementarystudy by the
NBS/BSC-G(unpublisheddata)hascaptured,marked,andreleasedabout1,500subadults,most
of which were lessthan 15 kg (33.1 lb), throughouttheriver from March 1988throughMarch
1992. This river supporteda limited commercial Gulf sturgeonfishery from 1899 (U.S.
Commissionon FishandFisheries1902)until 1984whentheStateof Floridaprohibitedharvest
and possession.

Tampa Bay Basin

Tampa Bay: A commercialnetter incidentally caughtand releaseda Gulf sturgeon56.4 cm
(1.8 ft) in length, one mile westof RedingtonBeachnearSt. Petersburgin December1992
(Reynolds1993). Beforethis time, the mostrecentGulf sturgeon-catchreportedfrom Tampa
Bay was a 144 cm (56.7 in) FL female weighing 25.8 kg (56.9 Ib), collectedon December
11, 1987nearPinellasPoint (FDEPfish collectionrecords,no collectionnumber). TampaBay
was the location of the first recorded significant sturgeon fishery on the Gulf of Mexico coast,
lasting only threeyears(U.S. Commissionon Fish andFisheries1902). The fishery beganin
1886-1887with a catchof 1,500 fish yielding 2,268kg (5,000lb) of roe. Two thousandfish
and2,858 kg (6,300lb) of roewere marketedin 1887-1888.The fishery endedafterthe 1888-
1889 seasonwhen only sevensturgeonwere caught. Sturgeoncatcheshave beenreported
sporadicallysince1890.

Charlotte Harbor Basin

Charlotte Harbor: A 3.0kg (6.6lb) Gulf sturgeonwascapturedby a commercialmackerelnet
fishermannearthe mouth of CharlotteHarbor on January29, 1992 (R. Ruiz-Carus,personal
communication).The sturgeonwascaughton a sandbarnearBocaGrandePass,2.4 to 3.0 m
(7.9to 9.8ft) in depth. While specificinformationwasgivenfor this fish, thefishermenrelated
that two or threesturgeonof thesamesize werereleasedalive from the samenetsetnearBoca
Grande Pass. Two other specimens have been reported from Charlotte Harbor (University of
Florida/Florida State Museum(UF/FSM) 35332;FSBC 18077),oneofwhich is a24.3 kg (53.6
lb) specimennow mountedat the Florida Marine ResearchInstitute, FDEP, St. Petersburg,
Florida.

BIOLOGICAL CHARACTERISTICS

Habitat

Gulf sturgeonare classified as anadromous,with immatureand mature fish participating in
freshwatermigrations(Huff 1975; Carr 1983; Wooley andCrateau1985; 5. Carr, unpublished
data;J. Clugston,unpublisheddata). Anecdotalinformation,gillnetting, andbiotelemetryhave
shownthatsubadultsandadultsspendeight to ninemonthseachyearin riversandthreeto four
of the coolestmonths in estuariesor Gulf waters. It appearsthatGulf sturgeonlessthantwo
years old remain in riverine habitats and estuarine areas throughout the year. Many Gulf
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sturgeonm the SuwanneeRiver spendsummermonthsnearthe mouths of springsandcool-
waterrivers (Foster1993; 5. Carr, unpublisheddata). The substrateof muchof the Suwannee
River is sandand limerock, especiallyin thoseareasnearspringsandspring runs.

Wooley andCrateau(1985) reportedthatGulf sturgeonin the ApalachicolaRiverutilized the
areaimmediatelydownstreamfrom JWLD from May throughSeptember.The areaoccupied
consistedof the tailrace andspillway basinof JWLD and a largescour hole below the lock.
During high flow periodsin thelate spring whenwaterwaspassingthroughopenwatercontrol
gatesat JWLD, Gulf sturgeonwould congregatein the turbulentflow, often suspendedjust
belowthe watersurface. Duringthesummer,Gulfsturgeonconcentratedin thelargescourhole
below the lock and in the area of the dam spillway basin. This area represented the deepest
availablewaterwithin 25 km (15.5 mi) down-riverof theJWLD. Meantotal distancemoved
by Gulf sturgeonduring thistime wasonly 0.4 km (0.25ml). In all casesGulf sturgeondid not
movemore than0.8km (0.5 mi) from May throughSeptember.The areaconsistedof sandand
gravel substrate,waterdepthsrangedfrom 6.0 to 12.0m (19.7 to 39.4 ft) with a meandepth
of 8.4 m (27.6 ft) andvelocities rangedfrom 60.0to 90.0cm/s (2.0to 3.0 ft/s) with a mean
velocityof 64.1 cm/s (2.1 ft/s). Becauseof the scarcity of historical biological datapertaining
to the Gulf sturgeon in the Apalachicola River it is impossibleto ascertainwhetherthe area
observedasasummercongregationarearepresentsspecifichistoric habitat. It maybe thebest
alternativehabitattypeavailableto Gulf sturgeonwhosemigrationupstreamwasblockedby the
constructionof JWLD in 1957.

The U.S. Army Corps of Engineers (COE) conducted surveys in this area in November 1991
and October 1992, to characterizeflows associatedwith a strong crosscurrent at the lock
approach. In November1991, velocitiesweremeasuredat a depth0.06and0.24m (0.2 and
0.8 ft) of the watercolumn,withvelocitiesranging from 0.19 to 0.67 mIs (0.61 to 2.19 ft/s)
duringi~ormal powerhousegeneration(two turbineson line with trashgateopen). The follow-
up surveyin October 1992 included an additional measurement within thelargescourholebelow
thelock at adepthwithin 0.6 m (2 ft) of thebottom. Velocities rangedfrom 0.08to 0.92mIs
(0.25 to 3.01 ft/s) for normalpowerhousegeneration(with or without thetrashgateopen;with
velocitiesat thebottomof the scourhole rangingfrom 0.11to 0.37mIs (0.36 to 1.2 ft/s) (COE
1993; COE 1994).

The BrothersRiver, a tributary enteringthe lower ApalachicolaRiver at river km 19.3 (river
mi 12.0) appearsto be a stagingareafor Gulf sturgeonleavingthe river (Odenkirk1989). This
wasa favorite locationfor commercialGulf sturgeonnetting in pastyears(J. Fichera,personal
communication). The BrothersRiver is a sluggishriver with deepholes, swampybanks,and
asandandrockbottom. Wooley andCrateau(1985) characterizedthehabitatashavinga mean
depthof 11.0 m (36.1 ft), water depthsranged from 8.0 to 18.0 m (26.2 to 59.0 ft) and
velocitiesrangedfrom 0.58to 0.75 mIs (1.9 to 2.46ftls) with a meanvelocity of .60 mIs (1.97
ft/s).

Swift et al. (1977) reportedthat local fishermenbelievedthatGulf sturgeonspawningoccurred
in Junein thedeeperholesand “lakes” along therivers. Swift also reportedthatGulf sturgeon
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were caughtby sport fishermanfrom deepholesin the ApalachicolaRiver belowJim Woodniff
Damduring the springand fall in thelate 1950’s to thelate 1960’s.

The WES reportedthe river conditionsduring collectionof two Gulf sturgeonfrom the west
Middle PearlRiver on March 1, 1995. The conditionsfor at the surfaceandin 7.62m (25 ft)
of water were: temperatureof 15.30C (59.60F) and 15.30C (59.50F); conductivity of 68
j~imho’s/cm; dissolved oxygen of 9.09 and 8.80 mg/I; pH of 6.64 and 6.57;andturbidity atthe
surfaceof 32 NTU (M. Chan,personalcommunication).

~Bradshaw(personalcommunication)notedthat62 of 63 of theGulf sturgeoncollectedfrom the
EastPearlRiver at riverkm 32.2(river mi 20) in 1985 were from one location, a deep, 12.2
m(40 ft) hole. He also reported that another Gulf sturgeon was captured at the samelocatidn
in 1988.

Swift et al. (1977) notedthatyoung Gulf sturgeonwere reportedlycapturedin shrimptrawls in
ApalachicolaBay. Muddy, soft bottomsubstrates,the dominanthabitatof the Bay, comprise
about78% of theopenwaterzone(Livingston 1984). WooleyandCrateau(1985)reportedone
Gulf sturgeonwas captured3.2 km (2.0 mi) from the mouth of ApalachicolaRiver in theBay
in approximately2 m (6.6 ft) depthover a mudsubstrate. Several Gulf sturgeonwerecollected
from Gulfwatersadjacentto ApalachicolaBay (WooleyandCrateau1985). OneGulf sturgeon
wascaught1.2 km (.75mi) southof CapeSt. Georgein6 m (19.7 ft) of waterandanotherGulf
sturgeonwascaptured1.6 km (1.0 mi) southof CapeSanBias in 15 m (49.2 ft) of water.
Limited stomachanalysesfrom Suwanneeand ApalachicolaRiver Gulf sturgeonindicate that
mud andsandbottomsandseagrasscommunitiesareprobablyimportantmarinehabitatsfor Gulf
sturgeon(MasonandClugston1993).

Migration andMovement

The movementsof Gulf sturgeonin the Apalachicola,Suwannee,Pearl, andChoctawhatchee
rivershavebeenandarebeingmonitoredby ultrasonicandradio telemetryandby conventional
fish samplinggear(Foster1993;Carr 1983; Wooleyand Crateau1985; Odenkirk 1989; Rogihio
1993; Clugstonet al., in press;Potaket al. 1995; 5. Carr, unpublisheddata; Odenkirket al.,
unpublished manuscript; F. Parauka, personal communication; H. Rogillio, personal
communication). In general,subadultandadultGulf sturgeonbeganto migrateinto rivers from
theGulf of Mexico as river temperaturesincreasedto about 16 to 230C(60.8 to 75.00F). They
continuedto immigrate throughearly May, but most arrive when temperaturesreach 210C.
Gulf sturgeonhave beencollected as far upstreamas river km 221 (river mi 137.3) in the
SuwanneeRiver. In the SuwanneeRiver, mostradio-trackedGulf sturgeonappearedto settle
into four 3.0 to 15.0 km (1.9 to 9.3 mi) long reachesof the river during the summer(Foster
1993). Upstreammigrationin theApalachicolaRiver is blockedat river km 171 (rivermi 106.3)
by the JWLD. Nearly all radio-trackedGulf sturgeonremainedin thedam tailraceduring the
summer(Wooley andCrateau1985; Odenkirk 1989).
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Wooley andCrateau(1985)reportedthatof 99Gulf sturgeontaggedbelowJWLD, Apalachicola
River, 6 were incidentally capturedby shrimp trawlersduring the fall seasonin~ Apalachicola
Bay and the adjacentGulf of Mexico. Bradshaw(personalcommunication)notesthreeGulf
sturgeonhe coilectedandtaggedin 1985from the EastPearlRiver at river km 32.2 (river mi
20) thatwereincidentallycaughtby shrimpersin MississippiSoundin thefall of thatyear.One
Gulf sturgeon,a 53.0cm (2~.9 in) FL individual, wascaughtnearthewesttip of CatIsland,
adistanceof 64.6km (40 mi) from the releasepoint on the river.

Subadultandadult Gulf sturgeonin the Suwanneeand ApalachicolaRiversgenerallybegan
downstreammigrationin late SeptemberandOctober. Wooley andCrateau(1985) found that
the Gulf sturgeonat the JWLD begantheir downstreammigration in late fall when the
temperaturedroppedto 230C (73.40F). Most returnto the estuaryor the Gulf of Mexico by
mid-Novemberto earlyDecember.In theSuwanneeRiver,youngGulf sturgeonfrom about0.3
to 2.5 kg (0.7 to 5.5 lb) remainedat theriver mouth duringthe winterandspring andwerethe
only Gulf sturgeoncapturedduring December,Januaryandearly Februaryover a threeyear
period from late 1987 to 1991 (Clugstonet al. 1995). Basedon mark-recapturedata, these
young fish did not appearto venturefar into the Gulf of Mexico. Tagging (J. Clugston,
unpublisheddata)andotherlife history studies(Huff 1975)found small Gulf sturgeonat river
distributaries indicating that theywere spawnedin the SuwanneeRiver.

Radio telemetrystudieson the ChoctawhatcheeRiver conductedby NCSU in the summerof
1994,found that25 taggedGulf sturgeondid notdistributethemselvesuniformly throughoutthe
river anddid not occupythe deepestor coolestwateravailable(Potaket al. 1995). Most fish
were concentratedin relatively shallow straight stretchesof the river. Of the 25 fish, 23
remainedwithin two primary summerholding areasin the middle to lower river. They were
found outsidethe main channel,wherewatervelocitieswere lessthanthemaximumavailable.
Most of the fish were in water depths of 1.5 to 3.0 m (4.9 to 9.9 ft) andsubstratesweresilt or
clay.

Tagging and radio telemetry studies conducted by the LDWFduring 1993 and 1994 showed
subadult andadult Gulf sturgeonfrequentedormovedbetweenspecificareasfrom May through
September.The mostsouthernsite is known astheDrum Hole on thewest Middle Pearl River
to the upperand lower FridaysDitch on the westMiddle PearlRiver. Telemetrydatashowed
movementof fishbetweenFridaysDitch to theWestPearlRiverat PowerlineandYellow Lake.
Movementwasalsoobservedfrom Gulf sturgeontaggedfrom theBoqueChitto River belowthe
sill at the canal and Lake Pontchartrain at Bayou Lacombe (H. Rogillio, personal
communication).

Threesonic-taggedGulf sturgeonweretrackedinto salinewaterandmonitoredin Apalachicola
Bay for one to four hours in late October 1987. In November 1989, a Gulf sturgeonwas
monitored in ApalachicolaBay for 72 hours and tracked for 30.0km (18.6 ml) (FWS 1988,
1989). FourGulf sturgeonwere similarly trackedin late October1991 outsidethe Suwannee
River and remainedfor abouta week in waterdepthsof 3.0 m (9.8 ft) and5.0 km (3.1 mi)

offshore in an areaof mud bottom(Carr, unpublisheddata).
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Gulf sturgeontagging studiesin the ApalachicolaandSuwanneerivers demonstratethe high
probabilityof recapturein thesameriver in whichthe fish weretagged. Between1986to 1992,
approximately3,750 Gulf sturgeonwere taggedin the SuwanneeRiver, and of nearly 700
recaptures,all but two were recoveredin the SuwanneeRiver. Thosetwo recapturesoccurred
in the ApalachicolaRiver andoffshorenearTarponSprings,Florida. From 1981 to 1993, a
total of 350 Gulf sturgeonwere tagged in the Apalachicola River. Of those, 160 were
recapturedin the ApalachicolaRiver, while six individuals were recapturedin the EastPassof
the SuwanneeRiver (S. Carr, unpublisheddata) andonewas recapturedin the Ochiockonee
River (F. Parauka,personal communication). Of those six individuals recapturedin the
SuwanneeRiver, threewere re~apturedthe following year in the EastPass. Radio-tracking
further suggests that individu~Js return to the sameareaof the river inhabitedthe previous
summer(Foster1993; Carr, unpublisheddata; FWS/PanamaCity, unpublisheddata).

Small Gulf sturgeonwere notedto movesouthwardalongthe western Florida coast to Florida
Bay during the winters of 1957, 1959, and 1962 (D. Robins in personalcommunicationto
Wooley and Crateau 1985). Severalsturgeon,estimatedat 60 cm (23.6 in) FL, were also
collected in fish traps in Government Cut, Miami, Florida during the winters of 1957, 1959, and
1962(D. Robins,personalcommunication).Vladykov examinedoneofthespecimensinternally
and determinedit to be A. o. desotoi. These occurrencesmay have beenin responseto
unusuallylow winter temperatures.

Stocks

Stabileet al. (unpublishedmanuscript)usedRFLP analysisof mitochondrial DNA(mtDNA) of
Gulf sturgeoncollectedfrom si~,c geographicallydisjunct drainagesalong theGulf of Mexico.
The river systems included the Suwannee,Apalachicola, Ochlockonee, Blackwater, and
Choctawhatchee rivers in Florida and the Pearl River in Louisiana/Mississippi. Their
preliminary dataanalysisindicatesthat thereare significant differencesamong Gulf sturgeon
stocks. They found the most notable differenceexistedbetweenthe ChoctawhatcheeRiver
samplesandsamplesfrom otherGulf of Mexico rivers. In addition, theresultsindicatedabreak
betweenthe Apalachicola/Suwanneeriver populationsand populationsto the west of the
ApalachicolaRiver. Further, their data suggestthat Gulf sturgeondisplay region-specific
affinities and may exhibit river-specific fidelity.

Stabile et al. (unpublishedmanuscript) also indicatedpopulation-levelpolymorphismsusing
direct sequenceanalysisin sturgeonfrom theGulf coastrivers. They found thatGulf sturgeon
analyzedfrom thePearlRiver exhibitedhaplotypesthatweredifferentfrom all otherGulf coast
samples. Polymorphismsat othersites indicatedpossibly useful markersfor discriminating
sturgeonfrom the Choctawhatcheeand Yellow rivers. No significant differencesof mtDNA
baplotypeswerefound amongGulfsturgeonfrom theeasternGulf coast. However,theseresults
areconsideredtentativebecauseof the small samplesize.
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Food Habits

In theSuwanneeRiver, stomachsof Gulf sturgeon38 to 188 cm(15.0 to 74.0in) FL caughtin
commercialgill nets10.0m (32.8 ft), 24.5 cm (9.4 in) stretchfishedin thelower river in East
Passcontaineddigestedaquaticplant materialinterspersedwith crabhardparts(probablyblue
crab, Callinectessapidus). The relative abundanceof crabparts was greaterin stomachsof
migrantsenteringthe river in springandusually absentfrom thoseexiting in fall (Huff 1975).
Gammarideanamphipodswere primarily found in smallerschooledGulf sturgeon<82.0 cm
(32.3 in) caughtwith trammelnetsin shallow water 1.0 to 2.0 m (3.3 to 6.6 ft) in depthover
a sandbankat theriver’smouth(Alligator Pass). Theseprey speciesareassociatedwith sandy
substrates. Other food items includedisopods(Cyathuraburbanki), midgelarvae,mud shrimp
(Callianassidae),oneeel (Moringua sp.), andunidentifiableanimal or vegetablematter. Huff
concludedthat thesesmall Gulf sturgeonoccupieda differenthabitatthanlargerGulf sturgeon
harvestedin thegill net fishery.

Mason andClugston(1993) studied the food habits of Gulf sturgeonon the SuwanneeRiver
from 1988 to 1990. In the spring, immigrating subadult and adult Gulf sturgeon collected from
the river mouth contained ganimarid, haustoriid, and other amphipods, polychaete and
oligochaeteannelids, lancelets,and brachiopods. However,once in freshwater, theseGulf
sturgeon did not eat as evidenced by the presence of only a greenish-tinged mucus in their guts
duringJunethroughOctober. StephenCarr(unpublisheddata)found in theSuwanneeRiverthat
immigrating,sexuallymatureGulf sturgeonweremainlyempty of food; however,of fooditems
present,brachiopodsandmudshrimpdominated. By contrast,a 13.6kg (30.0 lb) Gulfsturgeon
was capturedby bait trawlerson RedBank Reefthreemiles from the mouthof the Suwannee

- - River in spring 1986. Its stomach contained six species of lugworm, two speciesof clam, five
speciesofcrustacea,anechinoderm(sanddollar),an unidentifiablemarinewormandtwo dozen
lancelets(S. Carr, unpublisheddata). Mason and Clugston(1993) found that small Gulf
sturgeon(0.5 to 4.0 kg) (1.1 to 8.8 lb) collectedat theriver mouthduringthewinter andearly
springcontainedamphipodand isopodcrustaceans,oligochaetes,polychaetes,andchironomid
and ceratopogonidlarvae. Although the guts of theseyoungGulf sturgeoncontainedsmall
amountsof food as they migrated upstreamto about river km 55 (river mi 34), they too
containedonly a detrital massandwere essentiallyempty in the freshwaterreachesduring the
summerandfall. It remainsunclearwhy mostsubadultandadultGulf sturgeonfeed for three
to four months in a marineenvironmentand enterfreshwaterwherethey do not feed for the
following eight or nine months.

Growth

Huff (1975) usedcrosssectionsof pectoralfm rays to estimatethe ageof 631 Gulf sturgeon
collectedfrom the SuwanneeRiver. Becausebackcalculationusing fm ray sectionswas not
possible,meanfork lengthsfor fish ages 1 through17 were calculated(Figure 3). Meanfork
lengthat age 1 was approximately35.0cm (13.8 in) and increasedto approximately145.0cm
(57.1 in) at age 17.
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Figure 3: Length-range
Gulf sturgeon age groups 1 to

diagramandregressionline,
17, from 1972 to 1973 (Huff 1975)

Cross sectionsof pectoralfm rays were also usedto estimatethe age of 76 Gulf sturgeon
collected from the Apalachicola River, Florida from 1982 to 1990 (Jenkins, unpublished
manuscript). Fish rangedfrom 2 to 28 yearsold with lengthsand weightsrangingfrom 47.0
to 227.0cm (18.5 to 89.4 in) and 0.2 to 90.7 kg (0.4 to 200.0 lb). Fin rays from four fish
exhibitedpossiblespawningbelts. Averagegrowthwas24.0cm (9.4 in) peryearfor fish two
to five yearsold, and 8.0 cm (3.1 in) per year to the age of eight. Fish markedand later
recapturedexhibited similar large growth variations which may be the result of sexual
dimorphism. The time of annulusformationwasin thelatesummerand fall, which is a period
of weightloss accordingto mark-recapturestudies.

Can(1983) found thaton theaverage,markedGulf sturgeonfrom theSuwanneeRiver gained
30% of body weight in one year. He also noted that little or no growth was seenwhen
recaptureoccurredduring thesameseasonand a little weight was lost by some. Wooley and
Crateau(1985)notedthatGulf sturgeon80.0to 114.0cm (31.5 to 449in) FL taggedin early
summerin the ApalachicolaRiver below JWLD and subsequentlyrecapturedin the samearea
in July andSeptemberexhibitedweight lossesof 4% to 15% or 0.5 to 2.3 kg (1.1 to 5.1 lb).
Gulf sturgeonfrom 75.5 to 101.0cm (29.7 to 39.8 in) FL taggedin Septemberandrecaptured
the following year betweenMay and September,after spendingthe winter period feeding in
ApalachicolaBay and/or theGulf of Mexico, showedweight gainsof 35% to 137% or 4.3 to
10.2 kg (9.5 to 22.5 Ib). Thesegrowth ratesareconsiderednormal for youngGulf sturgeon.
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The recapture of 229marked fish provided an opportunity to calculate seasonalgrowth ratesof
Gulf sturgeonin the SuwanneeRiver(Clugstonetal. 1995). It appearsthatGulf sturgeongain
weight only during the winter andspring while in marineor estuarinewatersand loseweight
duringthe eight to ninemonthperiodwhile in freshwater. In general,Gulf sturgeonweighing
between7.0 kg (15.4 lb) and27.0kg (59.5 lb) grewabout 11.0 cm (4.3 in) andgained2.0 to
3.0 kg (4.4 to 6.6 lb) per year. In nearly all cases,however, fish that were markedand
recapturedduringthesamesummerlostweight. Thoserecapturesthatspannedthethreeor four
monthsthatmostfish werein theGulf of Mexicoincreasedin weight. Likewise, theyoungfish
collectedat the mouth of theriver duringthe winterandspring and recapturedduringthe same
periodincreasedin weight. Lengthsandweightsweremonitoredfor two Gulf sturgeonhatched
andrearedfor 17 monthsunderlaboratoryconditions (Masonet al., 1992). In the first year
thesefish grew to 71.9cm (28.3 in) and63.4cm (25.0 in) in total length and to weights of
1.9 kg (4.2 lb) and 1.4 kg (3.1 lb). After 17 months they grew to 84.6 cm (33.3 in) and
78.7cm (31.0 in) andto 3.1 kg (6.7 Ib) and2.7 kg (6.0 Ib). Thesetwo fish receivedspecial
treatment, and their growth in the laboratory may not representgrowth of wild fish.
Nevertheless, thedatarepresentthefirst measuredgrowthof youngGulf sturgeonandprovide
insight into the species’ growth potential.

Reproduction

Timing, locationandhabitatrequirementsfor Gulf sturgeonspawningarenot well documented.
Most subadultandadultGulf sturgeonascendcoastalrivers from theGulf of Mexico from mid-
FebruarythroughApril when some adults aresexuallymatureand in ripe condition. Studies
conductedon theApalachicolaRiver resultedin theonly knowncollectionof wild Gulf sturgeon
larvae. Two larvae were collectedat river km 168 (river mi 104.2); one on May 11, 1977
(Wooleyet al., 1982) andone on May 1, 1987 (Fosteret al., 1988). At the time of the 1977
collection, the surfacewatertemperaturewas 23.90C(75.00F), waterdepth4.2 m (13.78ft),
flow 365.0 m3/s(12,888.0ft3/s), andvelocityof .67 m/s(2.2 ft/s). During the 1987collection
the surfacewatertemperaturewas 21.60C(70.90F),waterdepth4.2 m (13.8 ft), flow 437.0
m3/s (15430.0ft3/s), velocity not measured. The larvacollected in 1977 was estimatedto be
1 to 2 daysold while the other larvawas estimatedto be a few hoursold. A third larvawas
collectedon April 3, 1987 at river km 18.7 (river mi 11.6) at a watertemperatureof 16.10C
(61.00F), waterdepth7.9 m (25.9ft), flow not measured,and velocity .96 m/s (3.2 ft/s). The
larva wasestimatedto be about1 to 1.5 daysold (FWS 1988).

Huff (1975) spentconsiderabletime using anchoredplanktonnetsto collectGulf sturgeoneggs
andlarvaein theSuwanneeRiverbut wasunsuccessful.However, two Gulf sturgeoneggswere
collectedin the river on April 22, 1993(MarchantandShutters,unpublishedmanuscript). The
eggswere collectedin water depthsof 5.5 m and 7.3 m (18.0 ft and 24.0 ft) and water
temperature18.30C (65.00F) at river km 215 (river mi 134.2), just downstreamof the
confluenceof the AlapahaRiver. Additional eggswerecollectedduringlate March andApril
1994 at river km 201 to 221 (river mi 124.9 to 137.3)when water temperaturesrangedfrom
18.80Cto 20.10C (65.80Fto 68.20F)(SmithandClugston,unpublishedmanuscript). From
1988 through1992,GulfsturgeoninvestigationswereconductedthroughouttheSuwanneeRiver
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usingplanktonnets,small-meshtrapnets,trawlsandgill nets,andelectrofishingequipment.The
smallestGulf sturgeoncollectedwasa30.6cm (12.0 in) specimenweighing85.0g (0.2 lb) at
river km 215.0(river mi 133.6)on December3, 1991 (Clugstonet al. 1995).

StephenCarr andF. Tatman(unpublisheddata)found that 15 ultrasonic-taggedgravid females
wereassociatedwith springsbetweenriver kms32.0and145.0 (river ml 19.9and90.1) in the
SuwanneeRiver. The bottomhabitatssurroundingthe springsconsistmainly of rock. Their
consistentassociationwith thesespringshas led to Carr’sspeculationthatspawningoccursin
theseareas.

Remnantreproductivepopulationsmay still occur in manysmall and largerivers draining into
the Gulf where Gulf sturgeonhave historically ranged. Infrequent anecdotalreports and
incidental capturesof small Gulf sturgeonindicate that reproductionis occurringin tributary
rivers. Small Gulf sturgeonarecloselyassociatedwith theriver basinwheretheywerespawned
(river-specificaffinity). This hasbeendemonstratedin the SuwanneeRiver andApalachicola
River/Baydistributaries,by theoccurrenceof similar size Gulf sturgeonin similar depths,and
on similar substrate. Any analogousoccurrenceof small Gulf sturgeonsuggeststhat a
reproducingpopulationremainsnearby.

SpawningAge

Huff (1975) found that sexuallymaturefemalesrangedin age from 8 to 17 yearsandsexually
mature malesfrom 7 to 21 yearsin the SuwanneeRiver. The youngestripe femalespecimen
andtheoldestimmaturefemalewere age 12. The youngestripe malespecimenwas9 yearsold
and the oldestimmaturemale was age 10. Jenkins(unpublishedmanuscript)estimateda ripe
male capturedfrom the SuwanneeRiver in 1990 to be six to sevenyearsold.

Fecundity

Chapmanet al. (1993) reportedthat threematureGulf sturgeonhad458,080, 274,680,and
475,000 eggs and were estimatedto have an averagefecundity of 20,652 eggs/kg (9,366
eggs/lb). Smith et al. (1980) estimatedthat Atlantic sturgeonweighing 50.0 and 100.0 kg
(110.2 and 220.5 lb) would yield over 400,000and1,000,000eggs,respectively.

Gulf sturgeoneggsaredemersalandadhesive(Vladykov 1963; Huff 1975; Paraukaet al., 1991;
Chapmanetal., 1993). The eggsareglobular and vary in color from gray to brownto black.
Smith et al. (1980)reportedthatAtlantic sturgeoneggsrangedin size from 2.5 to 3.0 mm(0.10
to 0.12 in) in diameter. Paraukaet al., (1991) found that eggsfrom Gulf sturgeonaveraged
2.10 and2.20mm (0.08 to 0.09 in) in diameter.

Reproductionin Hatcheries

Hormone-inducedovulation and spawningof Gulf sturgeonwas accomplishedin 1989 at a
portablehatcherylocatedon the SuwanneeRiver andat the WelakaNationalFishHatchery in

20



Florida (Paraukaet aL, 1991). The project was ajoint effort involving the FWS, CCC, and
Universityof California, Davis. The initial spawningproduced5,000fry for fishery research.
In 1990, 1991, and 1992, the University of Florida, the FWS, andCCC againsuccessfully
inducedspawningandproducedabout60,000fry for fish cultureprograms. Hatchingtimefor
theartificially spawnedGulf sturgeoneggsrangedfrom 85.5hr at 18.40C(65.10F)to 54.4hr
at about23.00C(73.40F)(Figure4) (Paraukaetal., 1991). Also, at tem~~eraturesrangingfrom
15.6to 17.20C(60.1 to 63.00F)and19.5 to 21.00C(67.1 to 69.8F),eggshatchedin 95 and
65 to 70 hr, respectively(FWS 1991b). Chapmanet al. (1993)reportedthatartificially spawned
Gulf sturgeon eggs incubated at 200C (680F) hatched in 3.5 days. Hatchingtime for Atlantic
sturgeoneggshasbeenreportedto be 94 hr at 20.00C(68.00F)(Dean1893), 121 to 140hr at
16.0to 19.00C(60.8 to 66.20F)(Smithet al., 1980)and168hrat 17.80C(64.00F)(Vladykov
andGreeley 1963). One-hour-oldGulf sturgeonlarvae, hatchedunderartificial conditionson
the SuwanneeRiver in 1989, rangedin lengthfrom 0.66 to 0.71 cm (0.26 to 0.28 in) with a
mean lengthof 0.69cm(0.27 in) (Paraukaet al., 1991). Hatchingsuccessrangedfrom 5 to
10%.

Figure4: Gulf sturgeonegg incubationperiods

at different meanwatertemperature(F. Paraukaet al., 1991; FWS 1991b).

Predator/PreyRelationshiDs

Van Den Avyle (1984) notedthere was little written regardingcompetitorsandpredatorsof
sturgeon. He pointed out that many fish specieslive in the samewatersas sturgeonand that
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there is the possibility for competition with other bottomdwelling species. In freshwater,
benthic feederscould competewith young sturgeonor feed directly on eggs ~nd larvae.
Competitionwith Gulf sturgeonfor foodor spacein themarineenvironmentis unknown. Scott
and Crossman (1973) speculated that the sturgeon’s“size andprotectiveplatesprotect it from
most predaceousfishes and its habitatandsecretivenessfrom otherpredators.”

ParasitesandDisease

Fish lice Argulusstizo~tethi,an ectoparasiticcopepod,haveoccasionallybeenobservedon the
operculaandgill filamentsand in thegut ofGulf sturgeoncollectedin freshandestuarinewater.
The numbersnoted were not significant (Mason and Clugston 1993; F. Parauka,personal
communication). Endoparasites, such as nematodes, trematodes, and leeches were noted in the
gutsof Gulf sturgeon(MasonandClugston1993). Five speciesof helminth parasitesandone
parasitic arthropod have been identified in Atlantic sturgeon from the St. JohnsRiver, New
Brunswick (Appey and Dadswell 1978). No detrimentaleffectsfrom theseparasiteswerenoted
in thesestudies.

The shovelnosesturgeonservesashostfor glochidiaof threemusselspecies.Ratesof glochidial
infestationon fish gills are typically low, but thought not to be detrimental to the host (R.S.
Butler, personal communication). Huff (1975) reported tumor-like growths on severalGulf
sturgeon ovaries from the Suwannee River. Macroscopic tumors were found from 7.5% of gill-
nettedfemalesin Fall 1972, 3.5% of femalesin Spring 1973, and4.6% of femalesin Fall 1973.
Examination of this material revealed two types of growth (Harshbarger1975). One was a
perifollicular pseudocyst (surrounding follicles) filled with proteinaceous fluid often containing
viable oocytes. The other type was a parafollicular serous cyst (a true separate fluid-filled cyst)
containingdenserproteinaceousfluid. Both typesareconsideredsubclinical,having little or no
effect on adjacentorgans, generalovarian development,fecundity, or spawningbehavior.
Microscopicslides(RTLA nos. 979 and 980)containingthis materialwere accessionedby the
Registryof Tumors in Lower Animals, SmithsonianInstitution (Huff 1975). MoserandRoss
(1993) reportedthe captureof six Atlantic sturgeonfrom the BrunswickRiver, North Carolina
from Juneto September1991and in April 1992. Threeof the specimenwerein poorcondition
with abnormalitiescharacterizedby deformedmouths,lesionsoftheventralbuccalregionand/or
lesionsaroundthe eye. Oral, buccal, andventral lesionsor ulterationsarecommonsignsof
poor water quality. Veterinariansexaminedanothersturgeonfrom the Brunswick River that
died without externalevidenceof diseaseand found the liver and hearttissuesto be in poor
condition.

FACTORSCONTRIBUTINGTO THEDECLINE AND IMPEDIMENTS TO RECOVERY

Many membersof the family Acipenseridae,including Gulf sturgeon,virtually disappeared
throughouttheir rangesat theturnof the20thcentury. Their declinewas likely causedby over-
exploitationandexacerbatedby dammingof rivers andother forms of habitatdestructionand
water quality deterioration,among other factors(Birstein 1993; Huff 1975; Barkuloo 1988;
McDowall 1988; Smith andClugston,unpublishedmanuscript).
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Exploitation

The Gulf sturgeonwas heavily fishedbecauseof the high value of its eggsusedto produce
caviarand its flesh for smoking(Carr 1983; J. Barkuboo,personalcommunication). Sturgeon
also provided isinglass, a ser~i-transparent gelatin prepared from the swim bladderandusedin
jellies, wine andbeerclarification, specialcements,andglues. Directedcommercialfishing
contributedto thedepletionofsturgeonpopulations.Aperiodiccommerciallandingstatisticsare
availablefrom 1887 to 1985 for Gulf sturgeon(Huff 1975; Futch 1984; Barkuboo 1988).
Commercial landingsdatafor the SuwanneeRiver are availablefor 1981 to 1984 (Tatman,
unpublisheddata). These recordsshow that the only consistentfisheries for Gulf sturgeon
occurredinwestFlorida.TherewasadirectedfisheryinAlabama,whiletheraisnorecordof
adirectedcommercialfishery in Mississippi,only incidentalcatches. Davisetal., (1970)notes
aminorcommercialfisheryfor Gulf sturgeonin~ theLakePontchartrainandits tributariesduring
thelate 1960’s.

Recreationaland subsistence fishing may have contributed to population declines. A “snatch-
hook” recreationalfishery was popular on the ApalachicolaRiver, Florida, during the late
1950’s to 1960’s (Burgess 1963; Swift et al., 1977) and continued until 1984 when the State of
Floridaenactedprotectivemeasures.

Incidental Catch

Incidental catch of Gulf sturgeon in other fisheries has been documented (Wooley and Crateau
1985;D. Mowbray,personalcommunication;H. Rogillio, personalcommunication).Incidental
capturesby commercialshrimpersandgill net fishermenin ApalachicolaBay were notedby
Wooley ~ Crateau(1985) and reported by Swift et al. (1977). Sucl~ catches have also
occurred in Mobile Bay, Tampa Bay, and Charlotte Harbor (J. Roussos, personal
communicgion; FDEP, unpublished data). The FWScaught a small Gulf sturgeon in St.
Andrew Bay while gill-net collecting for seatrout for contaminant analysis in 1986 (M. Brim,
personal communication). Gulf sturgeon are occasionally caught in Gulf coast rivers on set-
hookstargetingcatfish(J. Duffy, personalcommunication). Captures of young Gulf sturgeon
have beenreportedin blue crab traps in the SuwanneeRiver estuary (F. Tatman, personal
communication). The incidental catchof Gulf sturgeonin the industrial bottomfish (petfood)
fishery in the north-centralGulf of Mexico from 1959 to 1963 was reportedby Roithmayr
(1965). The bottomfishfishery workedan areabetweenPoint au Fer, LouisianaandPerdido
Bay, Floridafrom shoreto waterdepthsof about55 m (180ft). Hastings(1983)andMoserand
Ross (1993) report captureand disruption of spawningmigrationsof shortnoseand Atlantic
sturgeonin commercialgill netstargetedfor shadin the CapeFearRiver, North Carolina.

The LDWF recordsindicate 177 Gulf sturgeonwere incidentally capturedand reportedby
commercial fishermen in southeasternLouisiana during 1992 (H. Rogillio, personal
communication). Forty-four of theseGulf sturgeonweredeliveredto theLDWF field office or
helduntil LDWF employeescouldsecurethem. Specimensweregenerallyheld in captivity for
1 to 7 days by the fishermen. These sturgeonwere then measured,weighed, taggedand
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releasedby departmentalpersonnel. Seventy-sixGulf sturgeonwerecapturedin trawls, 10 in
wing nets,and91 in gill nets. A mortality of lessthan 1% wasnoted. This percentageis based
on 177 Gulf sturgeonincidentally capturedby commercialfishermenand 51 Gulf sturgeon
capturedby LDWF personnelduringa Gulf sturgeonstatussurvey.

Bradshaw (personal communication) reported threetag returnsfrom Gulf sturgeonhe collected
in early 1985 whichwere incidentally caughtby shrimpersin MississippiSoundduringthefall
of thatyear. He alsonotedfinding threedeadGulf sturgeonincidentallycaughtby gillnetters
in thewesternpartof theSoundandrevivedanotherGulf sturgeona gillnetterhadcaught“on”
Horn Island in 1989.

Entrainmentof Acipenserguldenstadtiand A. stetlatuslarvae during dred~ngoperationshas
beenassessedby Veshchev(1982) in the lower Volga River, Russia. He concludedthat
hydraulic dredging operations caused significantmortality of sturgeonlarvae in the Caspian
basin.

Hastings(1983) reportedanecdotalaccountsof adult sturgeonbeingexpelledfrom dredgespoil
pipeswhile conductinga studyon shortnosesturgeonon theAtlantic coast. Whetherthe “adult
sturgeon”was an Atlantic or shortnosesturgeonwas not indicatedin the report.

Habitat ReductionandDegradation

Gulf sturgeonhaveevolvedwithin Gulf coastdrainagesthatexhibit seasonalpatternsof highand
low flows, temperature regimes, sedimentation,, and other physical factors. Provisionof these
essentiallife requirementsarepartof and dependenton a fully functionin~pcosystem.

Dams have limited sturgeon access to migration routes and historic spawnI~ig~re~s (Boschung
1976; Murawski and Pacheco 1977; Wooley and Crateau 1985; McDowall 1988) (Table 1).
While sturgeonareable to passsomewatercontrol structures,low-headdams,or sills during
high water, these structures can create barriers that preclude normal migration. An example of
complete migration restriction occurred in the St. Andrew Bay system, Bay County, Florida.
Anewspaper account from 1895 reports sturgeon were caught at the head of North Bay in upper
St. Andrew Bay (Womack1991). The accountnotesthat an averageof threesturgeona day
were caughtand90.7kg (200Ib) of fish hadbeensmokedand on sale for $0.10 per lb. The
FGFC collectedfour Gulf sturgeon173.0 to 201.5 cm (68.1 to 79.3 in) in length from Bear
Creek, atributary to EconfinaCreekwhichdrainsinto North Bay, in May of 1961. A dam was
placedacrossNorth Bay in 1962preventinganadromousfish migration, andno reportsof Gulf
sturgeonfrom abovethe damhavebeenreportedsincethat time. Not only wasmigrationto the
creekscutoff, butapproximately2024 hectares(5,000acres)of estuarinehabitatwasconverted
into a freshwater lake.

Another example of complete restriction to Gulf sturgeonmigration is the JWLD on the
ApalachicolaRiver. Swift et al. (1977) noteda reportof a Gulf sturgeonfrom the Flint River
nearAlbany, Georgiaprior to 1950. Huff (1975) notedGulf sturgeonmigrated322 km
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Table 1: Examplesof reductionin availableriver habitatdue to dam,watercontrol
structure,or sill construction.

River/Watershed
Total
River
Length

Locationof
Impediment

Percent
Habitat

Remaining

St. Andrew Bay Drainage
Bear Creek, Lower Econfina Creek,

upper North Bay (now known as Deer P~ing Lake)
11 km

(6.8 ml)
Deer Point Dam
County Rd 2321

0%

Apalachicola, aaattahoochee,Flint River Basin
(to die taji line) 790 km

(491 ml)

JWLD
river km 172
(river ml 107)

22%

Mobile Bay Drainage Basin
Alabama River 1691 km

(1051 ml)

Claiborne Dam
river km 130
(river ml 81)

8%

TombigbeeRiver
988 kin
(614 ml)

Coffeeville Dam
river km 121
(river ml 75)

12%

Pearl River

During low water conditions

- -

-

772 km
(480 ml)

Ross Barnett Dam (RBD)
river km 486
(river ml 302)

PoolsBluff Sill
river km 78.3

(riverml48.7)

63%

10%
BogueChitto River

(dattngIow water cotxlitiom) ‘~ 217 km

(135 ml)

Boque Chifto Sill
riverkm6.4

(river ml 4)

3%

Amite River
274km
(170 mi)

control weir
riverkm40.7
(river ml 25.3)

15%

(200 mit) upstream in the Apalachicola-Chattahoochee-Flintriver system before the dam
construction in 1957. There are numerous anecdotal reports of Gulf sturgeon in the Flint and
Chattahoochee rivers prior to construction of JWLD (Swift et al. 1977). In spite of many
taggingstudiesconductedon theApalachicolaRiver, no tagshavebeenreturnedasa resultof
Gulf sturgeonmovingupstreamof JWLD, nordoesevidenceexist that theGulf sturgeonpasses
thoughthe lock system(A. Carr, personalcommunication;U.S. Fish and Wildlife Service,
personalcommunication). The COF (1978) acknowledgedthat the dam on the Apalachicola
River adverselyaffect Gulf sturgeonby impedingupstreammigration.

An exampleof barriersthat limit movementis found in the PearlRiver basinabovethe Pools
Bluff andBogue Chitto Sills. Gulf sturgeonhavebeenreportedto be incidentally collected
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abovethe Pools Bluff Sill as far north as the RossBarnettReservoirspillway as late as 1984
(J. Stewart, personalcommunication; R. Jones, personal communication;W. McDearman,
personal communication; R. Bowker, personal communication). Based on gauge data
(COE, personal communication), the duration of water depths allowing passageof Gulf sturgeon
over the sills is limited at the BogueChitto Sill and lessrestrictiveat thePoolsBluff Sill
(Table 2). It appears Gulf sturgeon movement above the sills is alsopossiblethroughcutoffs
that havedevelopedsincethe constructionof the Pearl River navigationcanal (H. Poitevint,
personal communication). However, Gulf sturgeon migration is entirely prevented above
Jackson,Mississippiby theRossBamettDam at river km 515 (river mi 320). Jones(personal
communication)reportsthatGulf sturgeonwerehistorically found abovethis area. Henotesthe
capture of a 154.2 kg (340 Ib) female Gulf sturgeon 2.3 m(7.5 ft) from theriver 32 km (20mi)
northof Jacksonin 1942.

Navigation activities including dam construction, dredging, dredged ?material, and other
maintenanceactionscouldadverselyaffectGulf sturgeonhabitatsdependingon thelocationand
tuningof theactivity. Eliminationof deepholesandalterationsof rock substratesresultin loss
of habitat for the Gulf sturgeonin the ApalachicolaRiver (Carr 1983; Wooley andCrateau
1985). At Rock Bluff, river km 148.8 (river mi 92.5), this deep,rocky areafrequentlyused
by Gulf sturgeon was filled with dredged spoil material drifting downstream from a within bank
disposalsite at river km 150 (river mi 93) during routinemaintenancedredging. This caused
Gulf sturgeon to cease use of this area as a regular habitat (Carr 1983, J. Barkuboo, personal
communication). The within bankdisposalsite is no longerused. Essentialhabitatsof young-
of-the-yearGulf sturgeonareunknown, so the impactsof dredgingon early life stagehabitats
of Gulf sturgeon are difficult to assess.

Table 2: Duration Data on Lower Pearl River Sills (COE, personal communication).

DepthOver Jj PercentEqualedor Exceeded

Sill (in) PoolsBluff Sill’ BogueChitto Sill2

.3m(1.Oft) 100 90

.61 ni (2.0 ft) 70 25

.9m(3.Oft) 48 10

1.2m(4.Oft) 35

1.5m(5.Oft) 28

l.8m(6.Oft) 24

2.lm(7.Oft) 18

‘Durationbasedon gaugedatafor PearlRiver at Bogulusa, Louisiana
2Durationbasedon gaugedatafor Bogue Chiuo River at Sun, Louisiana
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The entrenchment of the Apalachicola River’s streambed due to the trapping of sedimentsin
Lake Seminole,has been attributed to the construction of JWLD (COE 1986). The effects
entrenchmentoccurredin theupperthird of theriver from thebaseof thedam to the vicinity
ofBlountstown,Florida. The streambedelevationlowering wasalsoexacerbatedby deepening
rock sills, cutting out river bends,and repeateddredging to maintainthe channel. This has
resultedin elimination of some habitatsthat had beenavailable to Gulf sturgeonduring the
summermonthsprior to the constructionof JWLD andnavigationchannels. Forexample,as
a resultof streambeddegradation,accessto spring-fedtributarycreekshasbeenreducedduring
low waterperiods. A cooperativeeffort by the COE and FGFC removedsedimentationand
debrisfrom a midstreamspring belowthe JWLD, navigationkm 170.6 (navigationmi 106.0)
in January1994. In addition, theCOEobtainedenvironmentalclearancesandunertookhabitat
restorationaction by the removal of sedimentsat the mouth of Blue Spring Run, navigation
157.7 (river mi 98.0) in May, 1994.

Cool waterhabitatsarethoughtto beimportantto Gulfsturgeonduringthesummer. Cool-water
habitatsin streamscanbe significantly reducedor eveneliminatedby decreased groundwater
levels(Lynn Torak,personalcommunication). Springsemanatingfrom thestreambedoriginate
in thegroundwater-flowsystemandareregulatedby relativedifferencesin streamstage,spring-
dischargeelevation,andgroundwaterlevel. Decreasedgroundwaterlevels in the vicinity of
streams,causedby pumpingor climatic variation, can reducespringflow that providescool-
water habitats for the Gulf sturgeonduring summermonths. Pumpingor climate-induced
groundwater-leveldeclinescanreducethegroundwatercomponentof streamfiow(baseflow)in
additionto andin the absenceof springs. For example,a study in theAlbany, Georgiaareaby
Torak et al. (1993) indicatesthatabout74% of waterpumpedfrom theUpperFloridanaquifer
in November 1985, approximately 79 million gallonsa day, would havedischargedto the Flint
River underpredevelopmentconditions-. - ~TheFlint River is generally~unregulatedandhas a
major spring-fedflow componentthat, in comparisonwith theChattahoocheeRiver, contributes
thelarger shareof flow to theApaladhicolaRiverduring low-flow peri6as. The Chattahoochee
River is a regulated stream that derives its flow predominantly from surface runoff.
Consequently,theChattahoocheeRivercontributesthemajorportionof flow to theApalachicola
Riverduring mean-to high-waterevents. Base-flowof theFlint River hasbeenreducedsince
theearly 1970s, mainly from groundwaterand surfacewater irrigation withdrawals(Leitmanet
al. 1993). The analysisby Leitman et al. (1993) indicates that the Flint River’s percent
contributionto the ApalachicolaRiver decreases,insteadof increasingas would be expected
astheflow in theApalachicolaRiverdecreases.Severalspringsand springrunsalongtheupper
Apalachicolaand Flint Rivers have already exhibited greatly reduced flow or have ceased
flowing during periodsof drought. If thesecool waterhabitatsare importantand are reduced
in sizeoreliminatedatcritical periodsof summer,Gulf sturgeoncould be subjectedto increased
environmentalstress.

Contaminantsmay also contributeto populationdeclines. ExperimentshaveshownthatDDT
andits derivativesandtoxaphenearetoxic to fish in minutequantities(JohnsonandFinley 1980;
White et al. 1983). Twelve Gulf sturgeonwere collectedfrom the Apalachicola,Suwannee,
Choctawhatcheerivers,OchlockoneeBay and the Gulf of Mexico nearCapeSanBlas, Florida,
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at varioustimesbetween1985 to 1991. This specimenswereanalyzedfor pesticidesandheavy
metals(BatemanandBrim 1994). The Gulf sturgeonrangedin sizefrom 1.8 to 49.0kg (4.0
to 108.0 lb). Concentrationsof arsenic, mercury, DDT metabolites,toxaphene,polycyclic
aromatichydrocarbons,and aliphatic hydrocarbonshigh enough to warrant concern were
detectedin individual fish. Specific sourcesof contaminationwerenot identified. Suwannee
River Gulf sturgeonhadhigher concentrationsof arsenicin liver samplesthan Apalachicola
River fish. However, Apalachicola River Gulf sturgeon had higher liver mercury
concentrations.Organochlorinepesticideswerealsohighestin fishfrom theApalachicolaRiver.

Organochlorinesenterthe environmentaspesticidesor industrial wasteproducts. Use of most
of theseeompoundshasbeenprohibitedbecauseof effectson nontargetspeciesandsuspected
carcinogenicity in humans and wildlife. Effects include reproductive failure, reduced survival
of young, orphysiologicalalterationswhichcanaffect theability of thefish to withstandstress
(Whiteetal. 1983). Levelsof DDT andderivativecompoundsin the samples were found at low
concentrationsin all Gulf sturgeon tissues, however, DDDand/or DDEwas detected in 84%
of thesamples(BatemanandBrim 1994). In addition,amountsdetectedin reproductive tissue,
while relatively low (rangenon-detectto 4.02ppm), could affectGulf sturgeonreproduction
becauseDDT compoundsare known to be estrogenic(Fox 1992). Like DDT, toxapheneis
persistent in theenvironmentandbiomagnifiesthroughthefoodchain. Toxaphenewasthemost
heavily used insecticide after prohibition of DDTin the 1970s. Toxaphene was detected in four
fish, all from the ApalachicolaRiver. The level of toxaphenein the roe of onespecimenwas
14.00ppm wet weightandexceededthe FoodandDrug Administration(FDA) action level of
5.00ppm for fish for humanconsumption. The highestlevel in muscle tissue (0.48 ppm) fell
belowthe FDA actionlevel for humanconsumption(BatemanandBrim 1994). Toxapheneis
more toxic to fishesthanDDT compounds(JohnsonandFinley 1980) andhasbeenshownto
impair repr6duction,reducegrowthI adultsandjuveniles,andalter collagenformationin fry,
resulting in “brokenbacksyndrome” (Mayer andMehrle 1977).

Polycyclic aromatic hydrocarbons (PAll), primarily from petroleum products, are known to be
carcinogenic, cocarcinogenic and tumorigenic. Concentrations found in theovariantissuesample
(total PAll 410 ppb; Apalachicola River) and eggs(total PAll 409 and 815 ppb; Suwannee
River) could adversely affect development and survival of some percentage of eggs, larval, and
juvenilefish (BatemanandBrim 1994). Aliphatic hydrocarbonsarecomponentsof oils, fuels,
and otherpetroleumproducts. Two or morealiphatic compoundswere detectedin all tissue
samplesof the Gulf sturgeon. Hall andCoon(1988) statedthat it is likely thatany animalwith
demonstratedpetroleumhydrocarbonresiduesin thetissueshassufferedeffectsof thepollutant
(Batemanand Brim 1994).

Arsenic is usedin herbicides,insecticides,and fungicidesand can be toxic to fish in certain
metabolicforms. The metal was detectedin 92% of the Gulf sturgeonsamples,howeverthe
metabolic form was not identified. The arsenicconcentrationsdetectedin all of the muscle
tissuesampleswere greaterthan the FDA action limit of 0.50 ppm for swine muscletissue
(BatemanandBrim 1994).
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Mercury, predominantlyfound asmethylmercuryin fish fillets, is highly toxic andwasdetected
in 87% of the Gulf sturgeonsamples. The mercuryconcentrationsin muscletissuewerewell
belowtheFloridalimitedconsumptionadvisory(0.50ppm)andtheFDA consumptiveuseaction
level (1.00 ppm) but, almostall tissuesamplesexceededthe predatorprotectionlimit of 0.10
ppm recommendedby Eisler (1987) for the protectionof fish-eatingbirds. However, the
mercury levelsof the Gulf sturgeonin the study werewell belowthosereportedby Armstrong
(1979) for other fish species,to causeeither chronicinability to catchfdod, rolling from side
to sideor acutetoxicity.

Cadmium,a known teratogen,carcinogen,andprobablemutagenwasdetectedin 42% of the
Gulf sturgeonsamples. The concentrationswerein thelow to normalrangefor muscleandliver
tissuewhencomparedto fish speciesin theFisheriesResourcesTraceElementsSurvey(FRTES)
of the NMFS (BatemanandBrim 1994). Low levels of leadwere detectedin 8%.

Culture andAccidentalor Intentional Introductions

Whereviablewild populationsexistor sturgeon possibly can be reintroduced,thepotentialharm
from incidental or accidentalintroduction of non-endemicspeciesis a threatto the genetic
integrity andbiodiversityof entireecosystems.The likelihood of these introductions increases
dramatically where imports and culture of exotic species is allowed or facilitated, and even
where laws or regulationsexist which prohibit release of non-endemic species. Accidental
releases from culture facilities and intentional releases by aquarists tiring of their hobby is a
frequent occurrence. Schwartz (1972, 1981) identifies bibliographic citations of hybrid
combinationsbetweenspeciesof sturgeons(Acipenseridae). Therefore, an introduction, for
example~ of white sturgeon from the Pacific coast into Gulf river systems could potentially do
great hk4r~ to Gulf sturgeonstocks.

~AnmtroduFtlonhasalreadyoccurredin Alabama. A white sturgeon,50.1cm (1.6ft) Tb, was
caught by .a commercial fisherman on a trotline in LakeWeiss, about2.4 km (1.5 mi) southof
CedarBluff, Alabamain 1989 (M. Pierson,personalcommunication). LakeWeissis partof
theupperCoosaRiversystemflowing throughGeorgiaandAlabama. In 1992awhite sturgeon,
96.0cm (3.15 ft) TL, wascaughtby a fishermanin theCoosaRiver eastof Birmingham(Sun
Herald 1992). This sturgeonwas caughtabout 100 km (62.1 mi) downstreamfrom the 1989
capture. The white sturgeonis thoughtto havebeenaccidentallyreleasedfrom a private fish
hatcherylocatedadjacentto the CoosaRiver in Georgia. The Stateof Georgiaconfiscatedthe
white sturgeonfrom the hatcheryin 1990.

A controversialfishery managementproblem revolves around the issue of hatcherystocks’
adverselyaffectwild stocks. Hatcherytechnologyhasbeenemployedfor salmonin thePacific
Northwestfor well over thirty years,but salmonstocks in manyriver systemshave recently
experiencedsignificantdeclines. Biologists and many opponentsof the hatcheryprograms
attributethesedeclineson loss of geneticdiversity causedby hatcheryprograms. Proponents
of hatcheriesargue that the basis of the problem is failure to protecthabitat, managewater
resources,control harvest, and preventenvironmental contamination,among other factors.
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Theseproblemsandfailuresmaycontinueto contributeto reductionsin stocksof Gulf sturgeon.
The problemsarereadily evidentandappropriateactionsshouldbe takento correctthembefore
or in conjuctionwith introductionof hatcherystock.

Other

Finally, life history characteristicsof Gulf sturgeonmay complicate and protract recovery
efforts. Gulf sturgeoncannotestablishabreedingpopulationrapidly becauseof thelong period
they require to achievesexualmaturity. Further, Gulf sturgeonappearto be river-specific
spawners,although immatureGulf sturgeonoccasionallyexhibit plasticity in movementor
occurrenceamongGulfbasinrivers. Theteforenaturalrepopulationmaybenon-existentorvery
low by Gulf sturgeonmigrating from otherrivers.

Fishery Management Jurisdiction. Laws, and Policies

The takeof Gulf sturgeonis prohibited in the statewaters of Louisiana, Mississippi, Alabama,
andFlorida. Section6(a) of the ESA providesfor extendedcooperationwith statesfor the
purposeof conservingthreatenedandendangeredspecies.The Departmentsofthe Interiorand
Commercemay enter into cooperativeagreementswith a state, provided the state has an
establishedprogramfor theconservationof a listedspecies.The agreementsauthorizethestates
to implement the authoritiesand actions of the ESA relative to listed speciesrecovery.
Specifically, the statesareauthorized(1) to conductinvestigationsto determinethe statusand
requirementsfor survival of residentspeciesof fish andwildlife (this may include candidate
speciesfor listing), and(2) to establishprograms,includingacquisitionof landoraquatichabitat
or interestsfor the conservationof fish and wildlife. Federalfundingis alsoprovidedto states
underthe agreementsto implementthe approvedprograms. All four of the abovementioned
stateshave enteredinto Section6 agreementswith the FWS. More detailed descriptionsof
pertinentagencies,laws, and regulationsareprovided in Appendix A -

CONSERVATION ACCOMPLISHMENTS

Caribbean Conservation CorporationlPhipps Florida Foundation

1. Initiated tagging of Gulf sturgeon in 1975, using monel tags, in the Apalachicola and
SuwanneeRiverswhich resultedin evidenceof home-riverfidelity, yearlygrowthrates,
rn-river weight loss, andan estimateof populationsize.

2. InitiatedtelemetrystudiesofGulf sturgeonin 1976, providingevidenceof theimportance
of the Floridian Aquifer to Gulf sturgeonecology and in-river site fixity.

3. Initiatedconsultationswhich resultedin prohibitionof takeof Gulf sturgeonin theState
of Florida.
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Gulf StatesMarine Fisheries Co~nmission

1. Initiated a Gulf sturgeoninterjurisdictional fishery managementplan in 1990 which
evolvedinto the Gulf SturgeonRecoveryPlan.

NationalBiologicalService.SoutheasternBiologicalScienceCenter.(BSC-Gformerly U.S. Fish
andWildlife Service).Gainesville.Florida

1. Since1987conductedcomprehensivepopulationandlife historystudiesof Gulf sturgeon
in the middle andlower SuwanneeRiver, Florida, in cooperationwith the CCC.

2. Facilitatedsurvivalandabundanceestimatesfor Gulf sturgeonin theSuwanneeRiver by
FWS ResourceAnalysis Branch using CCC long-term data.

4. Developingrelationaldatabaseon physical, chemical,and biological characteristicsof
the Suwannee River for use with geographic information system (GIS) software.

5. Evaluatinghabitatcharacteristicsin areasGulf sturgeonareknown to occupyduringthe
summermonths.

6. Conductedstudies on movementof hatcheryreared Gulf sturgeonreleasedinto the
SuwanneeRiver.

7. Conductedfeasibility study for offshoresonictrackingof Gulf sturgeon.

8. Initiated field sampIingii~ Tampa Bay and the Waccasassa,Steinhatchee,and
Ochiockonee river~ to determinepresenceof Gulf sturgeonandevaluateexistinghabitat.

9. Provided an analysis of food habits of subadult and adult Gulf sturgeon in theSuwannee
River.

10. Provided an assessment of the water quality of the SuwanneeRiver and impacts of
naturalandhuman-induceddisturbanceson the food resourcesof the Gulf sturgeon.

11. Instituted and maintained a voucher specimen reference collection of Gulf sturgeon foods
andprovidedexpertassistancein identificationof food organisms.

12. Devised and tested methods for culture of key foods used to rear Gulf sturgeon;
amphipodcrustaceans,brandling worm, West-African mghtcrawler, blackworm, and
tubificid oligochaetes.

13. Participatedin first artificial spawningof the Gulf sturgeonat a temporarystreamside
facility in 1989-1991and in 1992-1993at the NBS\BSC.
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14. Providedthefirst documentedgrowthof Gulf sturgeonfed natural foodsin a laboratory
from fry stageto 17 months.

15. Conducted food preferencestudy on cultured juvenile Gulf sturgeon comparing
survivorshipandgrowthbetweenlive andcommerciallypreparedfoods.

16. Identifiedcritical thermalmaximumandpreferredtemperaturefor culturedjuvenileGulf
sturgeon.

17. Conductedinvestigationsinto plasmaosmotic andmetabolicresponsesto a wide range
of experimental salinities.

18. Evaluatingtheretentionrateof passiveintegratedtransponders(PIT tags)andcodedwire
tagsin culturedGulf sturgeon.

Stateof Alabama

Alabama Department of Conservationand Natural Resources

1. Established a regulation in 1972 prohibiting all take of sturgeonwithin thejurisdiction

of the Stateof Alabama.

2. Conductedliteraturesearchandfield surveyin 1991 and1992 to determinehistoric and

currentstatusof Gulf sturgeonandpossiblereasonsfor apparentdecline.

3. Conductedsamplingof juvenileGulf sturgeonon the AlabamaRiver from 199O-19~

4. Conducted feasibility work in 1992 regarding the use of ADCNR’s ClaudePeteet
MaricultureCenterin Gulf Shores, Alabama, as a Gulf sturgeon hatcheryfor theMobile
system.

Alabama Geological Survey

1. Conducted Gulf sturgeon sampling in the Alabama, Mobile, Conecuh, and

Choctawhatchee river systems.
Stateof Florida

Florida Department of Environmental Protection (formerly Florida Department of Natural
Resources

1. Conductedan anadromousfish survey, including Gulf sturgeon,in 1970-1971.
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2. Completedthe first life history study of Gulf sturgeonin the SuwanneeRiver, Florida
from 1972-1973.

3. Conductedastatusreview of Gulf sturgeonin Floridawatersin 1984,andrecommended
prohibitionof all takeof the specieswithin thejurisdictionof the Stateof Florida.

Florida Game and Fresh Water Fish Commission

1. CompletedF1O-RAnadromousFishStudy from 1964-1967.

2. In 1987 listed the Atlantic sturgeonasa Speciesof SpecialConcerniL Official list of
endangeredandpotentiallyendangeredfaunaand flora in Florida. Florida Gameand
FreshWaterFishCommission. 19 pp.

3. In conjuctionwith the COE, Mobile District, removedsedimentationanddebrisfrom a
midstreamspring below the JWLD on the ApalachicolaRiver, navigationkm 170.6
(navigationmi 106.0), to restoreimportantthermalrefugehabitat for the Gulf sturgeon
andotheranadromousspeciesin January1994.

Florida Marine FisheriesCommission

1. Establisheda regulationin 1984 prohibiting all take of sturgeonwithin the jurisdiction
of the Stateof Florida.

University of Florida

1. Artificial propagation of Gulf sturgeon 1991-1995.

Stateof Mississippi

Gulf CoastResearchLaboratory

1. Distributed Gulf sturgeon posters at boat ramps and other appropriatelocationsduring

1992 in orderto acquireinformation andreportson Gulf sturgeonsightings.

MississippiDepartmentof Wildlife, Fisheries,andParks

1. Establisheda regulationin 1974 prohibiting all take of sturgeonwithin thejurisdiction
of the Stateof Mississippi.

2. Listed thesturgeonasan endangeredspeciesin 1974.

3. ConductedGulf sturgeoninvestigationanddocumentationin thePascagoulaRiverduring
1993.
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Mississippi State University

1. DocumentedGulf sturgeonpresencein the lower PearlRiver in 1985 and 1988.

2. Documentedincidentalcatchesof Gulf sturgeonin Mississippiin 1989.

3. InvestigatedanddocumentedGulf sturgeonin thePascagoulaRiver in 1993.

Stateof Louisiana

Louisiana Department of Wildlife and Fisheries

1. Initiateda surveyin 1990 to assessthe statusof Gulf sturgeonin Louisiana waters.

2. Initiated a radio-trackingproject in 1992 on Gulf sturgeonin the PearlRiver drainage
and continuing into 1994.

3. Establisheda computerizeddatabase in 1991 on all pallid andGulf sturgeonsightings
and captures in Louisiana and continues to be updated as needed.

4. Conducted Gulf sturgeon tagging using T-bar and monel tags beginning in 1992 and
ongoing in 1994.

5. Collected blood and tissue samples for genetic analysis beginning in 1991 andongoing
in 1994.

6. Established a regulation in 1990 prohibiting all take of sturgeon within the jurisdiction

of the Stateof Louisiana.

Stateof Texas

Texas Parks and Wildlife Department

1. Conductedsamplingfor sturgeonin the Rio Grandein 1992 - 1993.

2. Documented historic distribution of sturgeon in Texas.

U.S. Army Cowsof Engineers.Mobile District. Mobile. Alabama

1. Restoredaccessinto Battle BendCutoffon theApalachicolaRiver, approximateriverkm
46.3 (river mi 28.8) in 1987.

2. Conductedflow/velocity studiesbelowtheJWLD to documentvelocitiesin Gulfsturgeon
habitatareasduring low flow conditionsduring November1991 andOctober1992, as
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part of a Biological Assessmentassociatedwith the Jim Woodruff PowerhouseMajor
RehabilitationEvaluationReport

.

3. Inconjuctionwith theFGFC,removedsedimentationanddebrisfrom amidstreamspring
belowtheJWLD on tl~e ApalachicolaRiver, navigationkm 170.6(navigationmi 106.0),
to restoreImportant thermalrefugehabitat for theGulf sturgeonandotheranadromous
speciesin January1994.

4. Obtainedenvironmentalclearancesandundertookactionto restorehabitat for theGulf
sturgeonand otheranadromousspeciesby removalof sedimentsat the mouth of Blue
SpringRun,ApalachicolaRiver, navigationkm 157.7 (river mi 98.0) in March 1994,
underthe Departmentof the Army/NationalOceanicandAtmosphericAdministration
CooperativeAgreementto CreateandRestoreFishHabitat.

5. Initiated AnadromousFishHatcheryReconnaissanceStudy in 1987.

6. During January1994, theCOE proposedthat the Waterways Experiment Station (WES)
considerin the FY 1995 EnvironmentalImpactResearchProgram(EIRP)a proposalto
documentissuesaffecting theprotectionof sturgeonrelatedto O&M activitiesin North
Americanrivers. This proposalwassubmittedbecauseof similar concerns expressed by
otherCOE divisions and districtsthat operationand maintenance(O&M) projectsmay
impact sturgeonpopulations. It is alsoproposedto quantify responsesof sturgeonto
broad rangesof relevantphysicalconditionsso that risk from O&M activitiescan be
predicted. Districts will be surveyed for specific issueson sturgeonand the scopeof
problemswill be defined. The District hasbeeninformed from COE headquartersthat
fundsareavailablefor WES to initiate efforts in FY 1995.

U.S. Army Corpsof En2ineers.VicksburgDistrict. Vicksbur~. MississiDni

1. Fundeda study conductedby WES onGulf sturgeonin the PearlRiver during 1994and

1995.
U.S. FishandWildlife Service

FisheriesResourcesOffice, Panama City Field Office, Florida

1. First documentedin-riverhabitatusageof Gulf sturgeonin 1977.

2. First documentedGulf sturgeonspawningin the ApalachicolaRiver, Florida in 1977.

3. Investigatedmethodsof externallymarking Gulf sturgeonbeginningin 1981.

4. Documentedthe movementof Gulf sturgeonin the ApalachicolaRiver using radioand
sonic telemetrydevicesbeginning in 1982.
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5. Estimatedthe Gulf sturgeonpopulationsize in the ApalachicolaRiver below JWLD
beginning in 1983.

6. Reviewed and validated the morphometriccharacteristicsused in the taxanomic
separationof Gulf and Atlantic sturgeonin 1985.

7. Developed field techniques andequipmentwhich aidedin thehandlingofGulf sturgeon
in 1985.

8. Investigatedthe age structureof Gulf sturgeonin the ApalachicolaRiver by utilizing

cross-sectionsfrom pectoralfm raysbeginning in 1986.

9. Initiated artificial propagationof Gulf sturgeonin 1989.

10. Collected samples for and funded geneticstudiesonGulf sturgeonthroughouttheirrange
beginningin 1990.

11. Collectedsamplesfor and fundedcontaminanttissueanalysesof Gulf sturgeonfrom the
ApalachicolaandSuwanneerivers,Florida beginningin 1990.

12. Initiated a program through newsreleasesand information postersto documentGulf
sturgeonsightings(pastandpresent)from TampaBay, Floridato the MississippiRiver
in 1992.

13. Fundeddevelopmentof a dual radio-sonictelemetrytag in 1992.

14. Compiled andmaintaineda directory/databaseof sturgeonand paddlefish researchers
beginningin 1992.

17. Produceda reportentitledGulf Sturgeon Siahtin~s. Historic and Recent - a Summaryof
Public Responsesin 1993.

18. Conductedfield investigationsto developa populationmodel for theGulf sturgeonand
to delineateriverinehabitatrequirementsin 1993and 1994, in cooperationwith theNBS,
North CarolinaCooperativeFish and Wildlife ResearchUnit.

EcologicalServices,PanamaCity, Florida

1. Fundedpreparationof an information report on the Gulf sturgeon, entitled: Gulf of
Mexico Sturgeon.Acipenseroxvrhynchus(Vladvkov). Information. 1980. Unpublished.
15 pp. J.L. Hollowell.

2. Completed a document entitled: Report on the Conservation Status of theGulf ofMexico
Sturgeon Acipenseroryrhynchusdesotoiin 1988.
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3. Preparedreport entitled, ReconnaissanceReDort on the Feasibility of Constructingan
AnadromousFishHatcheryAoalachicolaRiver. Floridafor theCOE, Mobile District in
1989.

4. Initiated theproposalto list theGulf sturgeonunderthe ESA.

5. Coordinateddevelopmentof Gulf SturgeonManagementlRecoveiyPlan from 1992 to
1995.

Ecological Services,Jacksonville, florida

1. Preparedthe listing packageto list the Gulf sturgeonasa threatenedspeciesunderthe
ESA (listed September30, 1991 in conjuctionwith the Departmentof Commerce-
NOAA).

Ecological Services,Jackson, Mississippi

1. Produceda Mobile River BasinAquatic EcosystemRecoveryPlanin 1995.

Warm Springs Regional FisheriesCenter, Georgia

1. DevelopedGulf sturgeonartificial feedingprogramin 1989.

Welaka National Fish Hatchery, Florida

1. Hormoneinducedspawningof Gulf sturgeonbeginningin 1989.

2. DevelopedGulf sturgeonartificial feedingprogramin 1989.

Gulf CoastFisheriesCoordination Office, OceanSprings, Mississippi

1. Participated as a technical advisor in development of the Gulf sturgeon
Management/RecoveryPlanfrom 1992 to 1995

Memorandum of Understanding(MOU) on Imolementationof the EndangeredSpeciesAct

.

Fourteenfederalagenciesincluding the COE, NMFS, FWS, NPS, DOD, MMS, CG andEPA
signedthe MOU in Septemberof 1994. The purposeof theMOU was to establisha general
framework for cooperation and participation among the agencies in accordancewith
responsibilitiesunder the ESA. The agenciesare to work togetheralong with appropriate
involvementof thepublic, states,IndianTribal governments,andlocal governments,to achieve
the commongoal of conservingspecieslisted as threatenedor endangeredunder the ESA by
protectingandmanagingtheir populationsand the ecosystemsupon which thosepopulations
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depend. The cooperatingfederalagenciesinvolved in recoveryof the Gulf sturgeonwill now
be able to work closer togetherunderthe umbreliaof this MOU.
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U. RECOVERY AND FISHERY MANAGEMENT

OBJECTIVES AND CRITERIA

Objectivesconstitutethoseresultsthataredesiredto be attainedthroughimplementationof the
RecoveryPlan. Criteriaareffiose factorsthatdefinehow attainingtheobjectivewill bepursued,
andwhatwill constitutesucess.

1.Short-termObjective:The short-termrecoveryobjective is to preventfurther reduction
of existing wild populationsof Gulf sturgeonwithin the rangeof the subspecies.This
objectivewill applyto all managementunitswithin therangeof the subspecies.Ongoing
recoveryactionswill continueandadditional actionswill be initiatedas needed.

Criteria

:

A. Managementunits will be definedusing an ecosystemapproachbasedon river
drainages. This approach may also incorporate genetic affinities among
populationsin different river drainages.

B. A baselinepopulationindex for eachmanagementunit will be determinedby
fishery independentcatch-per-unit-effort(CPUE) levels.

C. Changefrom thebaselinelevelwill bedeterminedby fishery independentCPUE
over a threeto five year period. This time frame will be sufficient to detecta
problemandto providetrend information.The datawill be assessedannually.

D. Theshort-termobjectivewill beconsideredachievedfor a managementunitwhen
the CPUE is not declining (within statisticallyvalid limits) from the baseline
level.

2. Long-term Objective A: The long-term recoveryobjective is to establishpopulation
levels that would allow delisting of the Gulf sturgeon by managementunits.
Managementunits couldbe delistedby 2023 if the requiredcriteria aremet. While this
objective will be sought for all managementunits, it is recognizedthat it may not be
achievablefor all managementunits.

Criteria

:

A. The timeframe for delisting is basedon known life history characteristics
including longevity, late maturation,and spawningperiodicity.

B. A self-sustainingpopulation is one in which the average rate of natural
recruitmentis at leastequal to the averagemortality rate over a 12-yearperiod
(which is the approximateageat maturity for a femaleGulf sturgeon).
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C. This objective will be consideredachieved for a managementunit when the
population is demonstratedto be self-sustainingand efforts are underway to
restorelost ordegradedhabitat.

3. Long-termObjectiveB: This is a long-termfishery managementobjectiveto establish,
following delisting, a self-sustainingpopulationthat could withstanddirectedfishing
pressurewithin managementunits. Note thattheobjectiveis notnecessarilythe opening
of a managementunit to fishing, but rather,the developmentof a populationthat can
sustaina fishery. Openinga popuhtionto fishing will be at the discretionof state(s)
within whosejurisdiction(s)themanagementunit occurs. As with Long-termObjective
A, this objectivemaynot be achievablefor all managementunits,butwill be soughtfor
all units.

Criteria

:

A. All criteriafor delisting mustbe met.

B. This objective will be consideredattainedfor a givenmanagementunit whena
sustainableyield canbe achievedwhile maintaininga stablepopulationthrough
natural recruitment.

C. Particularemphasiswill beplacedon themanagementunit that encompassesthe
Suwannee River, Florida, which historically supportedthe most recentstable
fishery for the subspecies.

Theseobjectivesandcriteriaarepreliminary. After betteridentificationofpopulationstatusand
evaluationof theadequacyof thehabitatto supportself-sustainingpopulations,theseobjectives
and criteria may be revised. The criteria statedabove will be more quantitatively defined
through identification of managementunits and through population assessmentsin those
individual management units.
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OUTLINE FOR RECOVERY ACTIONS ADDRESSING THREATS

RecoveryOntline Narrative

1.0 Determineessentialecosystems,identify essentialhabitats,assesspopulationstatus,and

refine life history investigationsin managementunit rivers.

As an initial stepto enhancethelong-termrecoveryof populationsof Gulf sturgeon,collection
of basic biological information is essential. Without a clear understandingof life history
requirements,recoveryefforts are severelyhampered. Presently,lack of information in the
marine environmentand sparseinformation in the riverine environmentmake it difficult to
adequatelycensuspopulationsor to implementappropriaterecoveryactions. Studiesto provide
this information shouldbe conductedassoonaspossible.

1.1 Identify essentialhabitatsimportantto eachlife stagein river basinandcontiguous
estuarineandneritic waters.

Investigationsareneededto locateanddescribethemicro-andmacrohabitatcharacteristics
critical for recoveryand maintenanceof the Gulf sturgeon. Radioandultrasonictracking
studies of juveniles and adults will help determinemovementsandhabitatutilization over
time. Emphasisshould be placedon tracking Gulf sturgeonin the estuarineand marine
environmentwhereit is believedthat mostfeedingandgrowthoccurs,andwheretheleast
information is available. Spawning areasand larval and post-larvalmovementsand
distribution within rivers must be determined. Whena sufficient numberof animalshas
beenmonitoredanddistributionsidentified, habitatcharacterizationstudiescanbeusedto
betterdefine essentialhabitatrequirements.Significantecosystemsfor the recoveryof the
Gulf sturgeonwill be identifiedonceessentialhabitatsaredefinedin riverine,estuarine,and
marineenvironments

1.1.1 Conductand refine field investigationsto locate important spawning,
feeding,anddevelopmentalhabitats.

Gulf sturgeonhavebeensuccessfullytrackedwith radioandultrasonictransmitters
in riverine systems. Thesestudieshave beenlimited to a very few locations,and
usually for a short time spans. Multi-year tracking studies in the estuarineand
marineenvironmenthaveneverbeenaccomplished.Knowledgeof spawningareas,
developmentalhabitatrequirementsand feeding requirementsare essentialto the
recovery of Gulf sturgeon in all river basins acrossthe range of the species.
Tracking studiesappearto be the bestway to initially locate importanthabitat.
Technologicaladvancesin telemetry shouldfacilitate long-term tracking studiesto
provide the neededinformation. The FWS and NBS should expandtheirefforts to
identify andinventoryessentialhabitatsof Gulf sturgeon. The Gulf statesresource
managementagenciesshouldcontinueor initiate studiesto identify essentialhabitats
in their respectivestates. The CCC should continuetheir multi-year monitoring

41



programon the SuwanneeRiver. New field work by other researcherssuchas
universitiesand non-governmentorganizations(NGOs) should incorporate this
researchneed into their plans. The NMFS should work with FWS andNBS to
identify marinehabitatsusedby adult Gulf sturgeonduring wintermigration. The
MMS should seekfunding to obtain this informationbecauseof the potential for
impactsto theGulf sturgeonfrom outercontinentalshelfoil andgasoperationsand
othernon-energymineralmining activities.

1.1.2 Characterizeriverine, estuarine,andneritic areasthat provide essential
habitat.

Whenareasofutilization havebeendelineated(Task1.1.1),characterizationof these
habitatsshouldbe conducted. Characteristicsof the areasregardingparticularlife
history requirementsof Gulf sturgeonat various life stagesmust be determined.
Among the parametersthat may be importantinclude substrate,depth, instream
flow, current, pH, temperature,turbidity, and food availability. The Gulf states
resourcemanagementagencies,FWS, NMFS, NBS, CCC, NGOs,anduniversities
shouldrefine their studiesor surveysto providethesedata.

1.2 Conductlife history studieson the biological andecologicalrequirementsof little
knownor inadequatelysampledlife stages.

Becauseof thedifficulty in collectingeggs,larvae,andadequatenumbersof Gulf sturgeon
lessthana yearold, essentiallynothingis knownaboutrequirementsof theselife stagesin
the wild. Year-classstrengthis establishedduring thesestages,and water temperature,
salinity, flow, turbidity, andotherfactors affect survival rates. As outlined in Task 1.1,
intensivefield investigationsmustbe initiated to locate and characterizehabitatsusedby
early life stages. Likewise laboratorystudieson wild andculturedGulf sturgeonmust be
conductedto evaluatehabitatrequirementsandtolerances.The Universityof Florida,NBS,
and FWS should expand ongoing investigations into the biology and ecology of Gulf
sturgeon. Non-fatal sampling techniquesto examine stomach contents need to be
determined. Diet studiesof fish capturedin estuariesshouldbe expanded. Diet of Gulf
sturgeoncapturedoffshore (neritic environments)should also be evaluated,not only to
assessfood preferences,but also to determinehabitatuse.

It is known that subadultand adult Gulf sturgeonspendwinters feedingin estuarineand
marine waters. Little is known aboutspecificareasand habitatrequirements. Ultrasonic
techniquesshould be improved and studies conducted to documentmarine habitats
frequentedby Gulf sturgeon. Identifiedhabitatsmustbe describedby depth,waterquality,
substrate,andfood availability. The FWSandNBS shouldcontinueongoingmarinehabitat
investigationsof Gulf sturgeon.The NMFS shouldinitiate marinehabitatinvestigationsof
Gulf sturgeon.
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1.3 Survey,monitor, andmodelpopulations.

Intensive field investigationshave concentratedon Gulf sturgeon life history in the
SuwanneeandApalachicolariversin Florida. Additionally, long-termmonitoringof Gulf
Sturgeonin thesesystemshasresultedin reliablepopulationestimateswith whichpopulation
modelsare beingdeveloped. outsidethesesystems,few studieshavebeenconductedon
the Gulf sturgeon. Information suchasdistribution, relativeabundance,agestructureand
otherbiological informationshouldbe compiledto identify baselinepopulationstatusand
identify indexmonitoringsites to evaluatesuccessof recoveryandmanagementprograms.

1.3.1 Developandimplementstandardizedpopulationsamplingandmonitoring
techniques.

The assessmentof Gulf sturgeonpopulationsGulfwide areessentialto developand
evaluaterecoveryandmanagementefforts. Standardizedprogramsto addresssize,
ageandsex composition,andstocksize mustbe developedso that theconditionof
eachstock can be evaluatedover time and comparedwith those in other river
systems. Governmentagencies,NGOs,anduniversitiesinvestigatingGulf sturgeon
should participate in a coordinatedeffort to develop standardizedsampling and
monitoring techniquesand conduct appropriateprograms. Standard operating
procedureswill facilitate applicationof statistical data set comparisonsbetween
various Gulf coast river systems. In addition, fishery management/recovery
decisionscould be more accuratelyformulated with uniform datacollection and
reportingprocedures.The FWS shouldrakethelead in coordinating,preparingand
distributinga standardizedsamplingandmonitoring protocol document. The Gulf
statesresourcemanagementagenciesshouldevaluatethe statusof populationsof
Gulf sturgeonin theirstreamsandcoastalwaters. The FWSandNBS in conjunction
with otherresearchersshouldverify currentagingtechniquesfor Gulf sturgeon.

1.3.2 Developpopulationmodels.

Modeling is neededto better assessfishery restorationand managementoptions.
Capture-recapturemodelscanestimatesurvival, abundanceand recruitmentof Gulf
sturgeon. Populationmodelsshouldbe developedto forecastthe future condition
of Gulf sturgeonpopulationsandprovide estimateson potential ratesof recovery.
Appropriatemodelswill alsohelp identify future researchneeds. The FWS and
NBS shouldcontinueto taketheleadin formulatingpeeracceptedpopulationmodels
for the Gulf sturgeon.

1.4 Continueexperimentalculture of Gulf sturgeon.

Successful artificial propagationof Gulf sturgeon was first accomplishedin 1989.
Additional work is still neededto refine culture techniques,develophandlingandholding
proceduresfor fry andbroodstock,maintaining geneticdiversity of broodstock,research
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nutritional requirementsandinitiate fishhealthmanagement.In addition,researchis needed
to document the optimum chemical and physical parametersnecessaryfor maintaining
growthandsurvival of Gulf sturgeonunder artificial andnaturalconditions.

1.4.1 Continuecultureof Gulf sturgeon.

State, federal, and NGOs shouldcontinueto developculture techniquesfor Gulf
sturgeonin accordancewith the Gulf SturgeonHatchery Guidelines, Hatchery
Manualfor WhiteSturgeonprotocolsaddressedin theGulf SturgeonRecoveryPlan,
andstateandfederallawsandregulations. Efforts shouldbe directedtowardsfilling
datagaps(i.e. hormonedosagesandtypes,incubationtemperatures,eggde-adhesion
methods,broodstockreproductivestaging,elimination of stressrelatedto capture,
handling,andholding, amongotherfactors).

1.4.2 Identify the physical, chemicaland biological parametersnecessaryto
maintain growth, health and survival of Gulf sturgeonrearedunder artificial
conditions.

Studiesareneededto determinetheoptimumwaterquality conditionsnecessaryto
maintain growth and survival of fry and fingerlings. In addition, nutritional
requirementsand artificial feeding methodsneedto be identified. Researchis
requiredto documentcarryingcapacityfor variousfish rearingfacilities, andhauling
densitiesof fry and fingerlings. The FWS, researchers,and universitiesshould
continueto implementadditionalstudiesto addressthisneed. Also, theFWSshould
take the lead in providing updatedinformation on artificial propagationof Gulf
sturgeon.

1.4.3 Identify and test internalandexternalmarkersor techniquesuseful for
differentiationof wild and hatchery-producedGulf sturgeon.

The identification of non-geneticinternal and external markers to differentiate
betweenwild and hatchery-producedGulf sturgeonis importantin thedevelopment
and regulationof hatcheryprograms. Unique markers(i.e. PIT tags, codedwire
tags,andchemicalmarking)couldallow investigators,lawenforcementofficers, and
others to distinguish hatchery-rearedfish from wild stocks. In addition, these
markersor techniquesmaybeusedin selectiveenhancementprogramsandprovide
a meansto evaluateintroductions. The FWS andotherresearchersshouldcontinue
to investigateand developuseful internal and externalmarkersor techniques.

1.5 Identify geneticcharacteristicsof wild andhatchery-rearedGulf sturgeon.

Researchis neededto determinewhetheror not significantgeneticdifferencesexistamong
Gulf sturgeonfrom throughoutthe rangeof the subspecies.Determiningwhethergenetic
differencesexist among populations is essential to ensure successful recovery and
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managementofthesubspecies.Geneticallydistinctmanagementunits maybe identifiedand
could affect reintroductionand/orpopulationaugmentation.

1.5.1 Conduct a Gulfwide genetic assessmentto determine geographically
distinct managementunits.

Determinationof the geneticstructurefor Gulf sturgeonis essentialin formulating
future managementdecisions for the subspecies. It is important that sound
restorationefforts of Gulf sturgeonaddressthe geneticstructureof the subspecies
in orderto identify andmaintaingeneticintegrity anddiversity. MitochondrialDNA
analysisof Gulf sturgeonshouldbe continuedwith emphasisplacedon obtaining
Gulf sturgeontissuesand/orblood from thefollowing river systems:

1. PascagoulaRiver, Mississippi.
2. Mobile andAlabamarivers,Alabama.
3. OchlockneeRiver, Florida.
4. EscambiaRiver, Florida.

A genetic tissuebank should be establishedand curatedwhere state or federal
agenciesdeposit tissue or blood for genetic analysis. The Gulf statesresource
managementagencies,universities,NGOs, NBS, FWS, and otherGulf sturgeon
researchersshouldestablishtissuecollectionprotocolandinsurethat tissuesamples
arecollectedwheneverpossible.

1.5.2 Assessthepotential to develop geneticmarkersto differentiatewild and
hatchery-producedGulf sturgeon.

The developmentof genetic markersfor differentiatingbetweenwild andhatchery
producedGulf sturgeonmay be important in the developmentand regulationof
hatcheryprograms. A unique genetic marker could allow investigators, law
enforcementofficers,andothersto distinguishhatcheryrearedfish from wild stocks.
In addition,hatcherystockspossessingadifferent geneticmarkfrom wild fish may
be usedin selectiveenhancementprogramsand provide a meansto evaluatetheir
introductions. The FWS and NMFS shouldcontinueto investigatethepotentialof
viable geneticmarkers.

2.0 Protectindividuals,populations,andtheir habitats.

In effortsto recoverlisted species,protectionis themostobviousinitial step. By virtue of their
endangeredor threatenedstatus, species may not be able to sustain continuing losses of
individuals, andsteps shouldbe taken immediatelyto eliminate any knownpreventabletake.
Initial measuresto protect individuals, populations,and their habitatscan be strengthenedor
reducedas new information is collected.

I
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2.1 Reduceor eliminateunauthorizedtake.

Under the ESA, ~ means “to harass,harm, pursue,hunt, shoot, wound, kill, trap,
capture,orcollect, or to attemptto engagein anysuchconduct.” “Harm” in thedefinition
of “take” in the ESA meansan intentionalor negligentact or omissionwhich createsthe
likelihood of injury to wildlife by annoyingit to suchan extentas to significantly disrupt
normal behaviorpatternswhich include, but are not limited to, breeding, feeding, or
sheltering. Harm” in the definition meansan act which actuallykills or injureswildlife.
Such act may includesignificanthabitatmodificationor degradationwhereit actually kills
or injures wildlife by significantly impairing essentialbehavioral patterns, including
breeding,feeding, or sheltering. In the caseof the Gulf sturgeon,the immediateconcern
is with lethalor injurioustakeby non-directedfisheries. Directedfisheriesfor listed species
are prohibited by virtue of the listing. However,a numberof fisheriestargeting other
speciesusefishing gearthat take Gulf sturgeon.

2.1.1 Increase effectiveness and enforcement of state and federal take
prohibitions.

Directed take of the Gulf sturgeon is prohibited under the ESA and laws or
regulationsof Louisiana,Mississippi, Alabama,andFlorida. All stateswithin the
geographicdistributionof the Gulf sturgeonhavecooperativeagreementswith the
FWS thatrequireenforcementof federalendangeredspecieslaws. Both federaland .4stateofficials areempoweredto enforceprohibitionson the take of Gulf sturgeon.Appropriatesteps shouldbe taken to support and enhanceenforcementactivities

related to restorationand protectionof Gulf sturgeon. The Gulf statesresource
managementagenciesshould evaluatetheir enforcementprogramsand if needed,
unplementappropriateenhancementsor actions. The FWSandNMFS shouldinsure
t~iat during ESA section7 consultations,incidentaltake is stipulatedto providefull
protectionof the species.

On July 1, 1975, the Atlantic sturgeon(Acipenseroyrinchus, including the Gulf
sturgeon)was includedin Appendix II of theConventionon InternationalTradein
EndangeredSpeciesof Wild FaunaandFlora (CITES). The effectof this listing is
thatCITES permitsare requiredbefore internationalshipmentmay occur.

2.1.2 Reduceor eliminateincidentalmortality.

Incidentalcatchand mortality of Gulf sturgeonis a difficult or cryptic problemto
addressbecauseit requiresaknowledgeof effort andcatchcompositionin avariety
of different fisheries. Gear types usedin many fisheries arecapableof capturing
Gulf sturgeon,and it is essentialthat the magnitudeof theproblemin eachfishery
is known beforeeffective stepscan be taken to reduceor eliminate mortality. A
limited observerprogrammaybe neededto evaluatetheamount/extentof incidental
takeor mortality in somefisheriesandnavigation-relatedandotheractivities. When
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problem fisheries or other activities have been identified, gear or equipment
modifications,seasonalrestrictions,limitedgearorequipmentdeploymenttimes,and
othermeasuresmaybe employedto reducemortalityof Gulf sturgeonandallow the
affectedfisheriesor otheractivitiesto continueto operate.

If incidental tak&is found to be relatedto anyfishery, theNMFS andtheGulfstates
should promulgateadequateregulationsthat protect the Gulf sturgeonfrom such
incidentaltake. The NMFS shouldalsoevaluateTurtle ExcluderDevices(TEDs)in
commercialshrimpnetsto determineif theyareeffectivein allowing Gulf sturgeon
to escapefrom trawls. If they are not effective, funding should be sought to
investigate the appropriategear technology. The NMFS should also fund an
observerprogram,enforcementof regulations,andother necessaryactionswhich
reduceor eliminateincidental takeof Gulf sturgeonduringfishing operations.

In addition,theNMFS andFWS in cooperationwith theresponsiblefederalagency
shoulddevelopmethodologiesthatwould causeGulf sturgeonto avoidareasduring
navigation-related(includesO&M) activities, CleanWaterAct (CWA) Sections10
and404, or otherconstructionactivities. The NMFS and FWS shouldassurethat
the objectiveof ESA section7 consultationis to reduceor eliminate incidentaltake
duringsuchactivities. As an example,section7 consultationfor a dredgingproject
may result in the COE permitting the activity to occur only during seasonswhen
Gulf sturgeonarenot presentin the actionarea.

2.2 Identify and eliminate known or potentially harmful chemicalcontaminants,and
waterquantityandwaterquality problemswhich could impederecoveryof Gulf sturgeon.

Chemicalcontaminants,waterquantity, andwaterquality factorsmay havecontributedto
the declineor are limiting the recoveryof Gulf sturgeon.Thesefactors include pesticides
(organochlorines),metals (lead, mercury, etc.), industrial byproducts,temperature,pH,
suspendedsolids,dissolvedoxygen,waterdepth, and watervelocity. Reviewof existing
dataand information is necessaryto refine or identify the chemicaland waterquality and
quantity requirementsof Gulf sturgeon.

An informationsearchfor eachmanagementunit orcoastalhabitatarearegardingpotential
typesofchemicalcontaminantloading, including chemicalsfrom point sources,agriculture,
silviculture, industrialactivitiesandurbanization,shouldbe conducted. Existingchemical
contaminantfield evaluationreports(water,sedimentor biota studies)shouldbe examined
and the information utilized to make decisionsrelated to field sampling and chemical
analysis. Field samplingof water, sediments,and sentineland/orsurrogatespeciesshould
be conducted,asnecessary,to fill critical informationgaps. Stateagenciesin Louisiana,
Mississippi, Alabama, and Florida, with assistancefrom the EnvironmentalProtection
Agency (EPA) and FWS should collect existing information and providean assessment
reportwith recommendations.The FWS shouldprovide coordinationbetweenthe federal
andstateagenciesasneeded,compilestatereports,andidentify a consensuspriority listing
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of chemicalcontaminantsourcesthat may have impactson Gulf sturgeonin the river
systems. TheEPA “Priority Pollutants”for eachmanagementunit or habitatareashould
be assessedby chemicalanalysesfor Gulf sturgeonandotherbenthicspecies. The FWS
and EPA, using the compiled contaminant data, should preparethe list and conduct
necessaryanalyses.

2.2.1 Identify potentiallyharmful chemicalcontaminantsandwaterquality and
quantity changesassociatedwith surfacewaterrestrictions.

A comprehensiveinventoryof river basinswith existing surfacewaterrestrictions
is neededto documentphysical andbiological impacts thatmay negativelyaffect
recoveryandmanagementof Gulf sturgeon. The GSMFC,FWS, andCOE should
coordinatepreparationof this inventory with GSMFC taking the lead for final 2
productcompletion.

2.2.2 Identify andeliminatepotentiallyharmfulpoint and non-pointsourcesof
chemicalcontaminants.

Significant point sourcesand high-impactnon-point sourceareasof contaminant
introductionsshouldbe identified. Appropriateactionsto reduceor eliminatethe
contaminantsshouldbe taken. With theresultsof 2.2.1,EPA andstateagenciesin
Louisiana,Mississippi,Alabama,andFlorida shouldtakeactionsto enforceexisting
regulationsor promulgatenew ones.

2.2.3 Assessselectedcontaminantlevels in Gulf sturgeonfrom management
units.

Gulf sturgeontissueanalysesshould be conductedto evaluateselectedchemical
contaminants. Appropriate actions should be taken to reduce or eliminate
contaminantsources. The EPA shouldtaketheleadin effortsto reduceor eliminate
identifiedcontaminantsourcesthroughtheir regulatoryauthorities. The EPA could
also assist state agenciesin Louisiana, Mississippi, Alabama, and Florida in
enforcementof state regulations. During the Triennial Review of state water
criteria, EPA shouldensurethat thestateshaveincorporatedadequatewaterquality
standardsto protect theGulf sturgeonand its benthichabitat.

Routine, standardizedinspectionsshould be conductedon all incidental catchesof
Gulf sturgeon(alive or dead)for the presenceof gross lesions, tumors or other
abnormalitiesto focus evaluationon chemicalcontaminants.

Histopathologicalexaminationsof liver tissuefor casesof incidentalGulf sturgeon
mortalitiesshouldbe conductedto detectthe presenceof cellular abnormalitiesor
carcinogeniccells.
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Chemicalanalysesofselectedtissuesshouldbeconductedfrom incidentalmortalities
of Gulf sturgeon. The FWSshould takethelead in developingprotocolto collect
samples,conducttraining if necessary,processsamplesfor analyses,andprepare
summariesofresults. Whereverpossible,Gulf stateresourcemanagementagencies
shouldconductsimilar analyses.

Appropriatesurrogatespeciesshouldbeutilized to betterdefinebio-accumulationof
contaminantsin particular river basins. An extrapolationformula for estimating
potentialchemicalcontaminantimpactsto Gulf sturgeonshouldbe developed. The
FWS and EPA should lead the efforts to identify appropriatesurrogatespecies,
conduct bio-accumulation studies, and develop an extrapolation formula.
Appropriatepeerreview shouldbeconductedduringformula development.

2.2.4 Identify and eliminateknownandpotentialimpactsto waterquantityand
quality associatedwith existingandproposeddevelopments,agriculturaluses,and
waterdiversionsin managementunits.

Domesticand industrial effluent, ruralandurbanrun-off, andinter- andintra-water
diversions affect the clarity, pH, biological oxygen demand, nutrient and
contaminantcomposition,temperature,sedimentloads,andseasonalquantityofriver
waters. A comprehensiveinventoryof knownorpotentialproblemareasassociated
with these factors is needed. Once identified, actions to reduceor eliminate
problemsandpromotewiseland use shouldbe taken. With the resultsof 2.2.1,
EPA andGulf statesresourcemanagementagenciesshouldtakeactionsto enforce
existingregulationsor promulgatenew ones.

Waterquality andsedimentfactorsresulting from point andnonpomtsourcesmay
negatively affect Gulf sturgeonhabitat. Examplesinclude total dissolvedsolids,
suspendedsolids, turbidity, siltation, pH, temperature,and changesin sediment
types. Studies to assessthe effect of river water andsedimentquality shouldbe
conductedto determinethe habitatsuitability for Gulf sturgeon.

2.2.5 Assessthe relationshipbetweengroundwaterpumping and reduction of
groundwaterflows into managementunits, and quantify loss of riverine habitat
relatedto reducedgroundwaterin-flows.

Groundwaterdiversionswhich affect flows into managementunit rivers shouldbe
identified. The lossof riverinegroundwaterflows attributedto diversionsshouldbe
quantifiedand its effect on Gulf sturgeonevaluated. The U. S. GeologicalSurvey
(USGS) should take the lead in implementing appropriate studies including
modelling. The Tn-State Study for the Alabaina-Tallapoosa-Coosaand
Apalachicola-Chattahoochee-Flintriver basinsfundedby the COE and Alabama,
Georgia, and Florida should incorporate an effort to provide a preliminary

I
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assessmentof the effectsof groundwaterpumping into the groundwaterscopeof
work plan.

2.2.6 Conductstudiesto determinetheeffectsofknownchemicalcontaminants
in waterfrom managementunit rivers onGulf sturgeonor a surrogatespecies.

After identificationofpriority contaminants,physiologicalandbehavioralresponses
of Gulf sturgeonlife stagesto long-term exposuresto suchchemicalsshould be
determined.In particular,newly fertilizedeggs,Gulf sturgeonlarvae,andjuvenile
Gulf sturgeonshouldbe tested. The EPA shouldwork with the FWS to conduct
bioassaysof water from the managementunit rivers to determineeffectson Gulf
sturgeon.

2.3 Developa regulatoryand/or incentiveframework to ensurethat essentialhabitats,
streamfiow,andgroundwaterin-flows areprotected.

Whereexistinglawsandregulationsare inadequateto meetrecoveryobjectives,appropriate
stateand federalagenciesshouldproposenew incentives,laws, and/or regulations.

2.3.1 Utilize existing authorities to protect habitat and, where inadequate,
recommendnew incentives,laws, andregulations.

The ESA providesfor the protectionand recovery of the Gulf sturgeonand its
habitats. Likewise individual Gulf stateshaveregulationsandlawsfor thatpurpose.
Adequatefunding levels mustbe provided to enforceexisting protectionmeasures
and laws. Federal and state natural resource law enforcementprograms are
understaffedand underbudgetedto adequatelyenforcelaws protecting the Gulf
sturgeonand its habitats. Evenwith adequatefunding, existing authoritiesmaybe
inadequateto fully protect the Gulf sturgeonand its habitats. Adoption of new
incentives, laws or regulationsmay be necessaryto ensurethe recovery of the
species.Protectionmeasuresshouldbe basedon thebiological requirementsof the
subspeciesand not political boundaries. The FWS shouldensureprotectionof the
Gulf sturgeonthrough the ESA section7 consultationprocesswith other federal
agenciesincluding the COE (federalprojects,Section10/404permits),MMS (OCS
oil and gas lease sales), EPA (National Pollutant DischargeElimination System
permits,Triennial Review).

2.3.2 Identify, protectand/oracquireappropriatelandoraquatichabitatson an
ecosystemapproach.

Habitat componentsof the Gulf sturgeonwhich provideessentiallife requirements
should be consideredas part of anddependenton a fully functioning ecosystem
Theseecosystemsshouldbe protectedand/or acquired. The Gulf statesresource
managementagencies,FWS, andNMFS shouldseekappropriateavenuesof funding
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and take actionto acquire,manage,andprotectidentifiedsignificanthabitatsor their
ecosystemsasappropriate.

For example, spawning habitats should receive maximum protection from
disturbance.In orderto protectspecifichabitats,theecosystemwhereit occursalso
requiresprotection.Thus,protectionof spawninghabitatsof theApalachicolaRiver
would include the upper 20 km (12.4mi) of the river and its surroundingbasin
components. Another example includes the maintenanceof habitatssuchas the
springsthatoccur in the SuwanneeRiver. To protect thesesprings,it is essential
to maintain other ecosystemcomponentsincluding upstream water quality,
groundwaterflows andquality, andadjacentfloodplains.

2.4 Restore,enhance,andprovideaccessto essentialhabitats.

Gulf sturgeonhaveevolvedwithin Gulfcoastdrainagesexhibitingseasonalpatternsof high
and low flows, temperatureregimes, sedimentation,and other physical factors which
historically mayhavebeenmuchdifferentthanthosewhichexist today. The restorationand
enhancementof some river and streamhabitats,particularly benthic habitat, within the
historical rangeof the Gulf sturgeonmay be necessarybefore its recovery is successful.
Within somedrainages,man’salterations(mainstemdams, low-headdiversions)may be
preventingGulf sturgeonfrom gainingaccessto importanthabitatsessentialto someaspect
of its life history. If suchstructuresareidentified as impeding migrationor preventing
accessto critical habitats,action should be taken to restorethe natural hydrographyor
providea viable bypassroute aroundthe structure.

2.4.1 Identify damandlock sitesthatoffer thegreatestfeasibility for successful
restorationof andto essentialhabitats(i. e., up-riverspawningareas).

Mainstemand low-headdiversiondamsthat areknown to be impedingpotentially
viableGulf sturgeonpopulationsfrom reachinghistorically essentialhabitatsneed
to be identified. The extentof importanthabitattypesupstreamfrom suchstructures
(e.g., potential spawningsites and summerrefugia) shouldbe evaluated.

TheGSMFCshouldtaketheleadin identifying thesesitesthroughouttheGulf states
and preparingsummaryand recommendations.Federalandnon-federalpermitted
dams shouldbe identified. The COE, FERC, and entitiessuchas the PearlRiver
Valley WaterSupplyDistrict shouldinvestigatewaysofmitigating impactsoffederal
and private water resource projects or permitted activities on Gulf sturgeon
populations.
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2.4.2 Evaluate,design,andprovidemeansfor Gulf sturgeonto bypassmigration
restrictionswithin essentialhabitats.

The structurespreventingupstreammigrations to essentialhabitats should be
modifiedor removedto allow for Gulf sturgeonpassage.Specificmodificationswill
dependon thetypeof obstruction,river hydrologyandtheimportanceof thehabitat
to the recoveryof the speciesin that particularecosystem. StudiesregardingGulf
sturgeonbehaviormay be requiredto assist in developmentand designof fish
passages.Modificationswhichprovidefor bothup- anddownstreamtravelby large
andsmall fish needbe considered.

First, an assessmentof existingmodificationsshouldbe conducted. The assessment
should consider the effectivenessof the modification for use by othermigratory
speciessuchas shadand stripedbass.Designsshouldbe solicitedfrom engineering
andenvironmentalconsultants. Passagestructureswhich show promisemust be
evaluatedto documenttherelativedegreeof usageby Gulf sturgeon. The NMFS,
COE, NBS, FWS, and FederalEnergy RegulatoryCommission(FERC) should
investigatethe useof potential passagestructuresand initiate action or studies to
assessthe structure’seffectivenessfor Gulf sturgeonpassage.

2.4.3 Operate and/or modify dams to restorethe benefitsof historical flow
patternsandprocessesof sedimentation. I
The operating schedulesof the damsneedto be evaluatedto determineif water
releasesare benefiting the life history requirementsof the Gulf sturgeon. The
operationsof existing structuresfound to be detrimentalto the life cycle of Gulf
sturgeonshouldbe evaluatedto determineif modificationsto approximatehistorical - -
flow and’ sedimentationpatternsarepossible. The COE andFERC in coordination
with the GSMFC, Gulf statesresourcemanagementagencies,FWS, andNMFS
should identify potential modifications to and/or operationsof damsand initiate
actionor studiesto assessthe feasibility for implementation.

2.4.4 Identify potentialmodificationsto specificnavigationprojectsto minimize
impactswhich alter riverine habitatsor modify thermalor substratecharacteristics
of thosehabitats.

Navigationprojects that have altered or modified the thermal characteristicsor
natural substratesof rivers should be evaluatedto determineif modifications to
approximatehistorical conditionsarepossible. The COE shouldassistthe FWS in
its efforts to defineand protectGulf sturgeonspawningand otheressentialhabitats
in federal project areas. The COE shouldstudy, seek funding, implementor take
appropriateremedialactionsto rectify navigationprojectswherefeasible.
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2.4.5 Restorethe benefitsof naturalriverine habitats.

Damsandchannelmodificationshavereducedhabitatdiversity within therangeof
the Gulf sturgeon. Diversity of riverinehabitat (e.g.,main channel,sidechannel.
backwaterandbraidedchannel)promotesa correspondirgfaunal diversity. The
Gulf sturgeon evolved in natural riverine settings where such diversity was
prevalent. Gulf sturgeonsurvival could be expectedto be compromisedif the
benefitsof riverine habitatdiversityarenot restored. TheFWSshouldwork with
theCOE to identify ways to restoreandprotectnatural river habitatdiversity.

2.4.6 Seek optimum consistencybetweenthe purposesof federal and state
authorizedreservoirs, flood control projects, navigation projects, hydropower
projects,andfederalandstatemandatedrestorationsof fish populations.

Many waterprojects, suchas hydropowerand flood control damsandnavigation
activities, are authorizedby state and federal governmentsfor their respective
purposes. Also, therearemany stateand federalprogramsauthorizedto restore
declining fish populations. Examples include species listed under the ESA,
anadromousfisheriesaddressedundertheAnadromousFishConservationAct, and
coastal fisheries addressedunder the Interjurisdictional FisheriesAct and the
MagnusonFisheriesConservationandManagementAct.

All governmentauthorizedandproposedprojectsandmandatesshouldbe reviewed
in orderto evaluatethepotentialto achieverecoveryofGulf sturgeon.The GSMFC
shouldfacilitate a multi-agencyeffort to identify proje~t mandatesand preparea
summaryand recommendationreport in partnershipwitl~ the appropriatestateand
federal agencies. Recommendationsshouldbe forwardedto eachof the Statesof
Louisiana,Mississippi,Alabama,andFlorida’s Statelegislatureandcongressional
delegation.

2.5 Maintain geneticintegrity anddiversity of wild andhatchery-rearedstocks.

Major conservationissuesthatmustbe addressedby this recoveryprogramrelative
to healthof stocks,geneticconservationof stocksand displacementof stocks.A
major concernin any stock restorationand enhancementprogram is the potential
impactof introducedfish on existingwild stocks.This impactcan affectwild stocks
by a variety of mechanisms:

1. Diseaseandparasitetransfer.
2. Behavioralandecological interference.
3. Geneticconsequencesof interbreeding,reduction in geneflow, introductionof
strainssusceptibleto disease.
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Problemsresulting from failure to protecthabitat, to control fishing pressure,to
ensure correct management of water resources, to control environmental
contamination,and to effectively manageother parametershave contributed to
reductions in stocksof Gulf sturgeon. Theseproblemsare readily evident and
appropriateactionscanbetakento correctthem. At thispoint, thepotentialadverse
effects of initiating a stocking program are unknown. The potential effects of
initiating anystockingprogramshouldbe evaluated. An experimentalhatcheryand
strictly limited releaseprogramto thewild is prudentuntil suchtime asstockinghas
beenthoroughlyevaluated.

2.5.1 Ev~h~atethe needto stockhatchery-producedGulf sturgeonconsidering
habitatsuitability and currentpopulationstatus.

An assessmentof whetherstocking hatchery-producedfish will benefit the overall
recoveryof the Gulf sturgeonis paramountto the future developmentof Gulf
sturgeonhatcheryprograms. An evaluationof whethertheriversto be stockedhave
suitablehabitatto supportthe stockedfish, natural reproduction,andanyprogeny
shouldbe conducted.The recoveryofthe subspeciescannotbe basedona “put and
take” Gulf sturgeon fishery. Governmentagencies, NGOs, and universities
investigatingGulf sturgeonshouldconductan evaluationof eachriver systemthat
is underconsiderationfor stockingon the ability of thesystem,at its currentstatus,
to support the stockedfish and assurethat natural reproductioncan occur. Only
ongoingimprovementsto theriver systemsshouldbe includedin theanalyses.Each
of theGulf statesresourcesmanagementagenciesshouldevaluatetheriver systems
in their states. The FWSshould takethe lead in coordinatingthe assessmentand
preparinga summaryfinding report. 1No, stocking shouldbe conductedwithout
approvalby appropriatestateagencies.

if it is determinedthat thereis a needfor stocking, thestockingshouldbe secondary
to other recovery efforts that identify essentialhabitatsand emphasizehabitat
restoration. The COE shouldcontinueto workwith theFWSin effortsto construct
a permanenthatchery on the Apalachicola River to help in the restorationand
maintenanceof theApalachicolaRiver Gulf sturgeonpopulationif it is determined
that stocking is necessaryfor recoveryof thesubspecies.

2.5.2 Developpolicy andguidelinesfor hatcheryandcultureoperationsrelated
to stocking.

Raisinghatcheryproducedfish to a size largeenoughto overcomelack of suitable
habitat increasessurvival. Also, at larger sizes, these fish can be tagged and
recovered,enabling assessmentof the efficacy or successof the stocking effort.
Peerreview and evaluationof aparticularstockingeffort shouldbe includedin any
proposalto releasehatchery-rearedGulf sturgeon.Gulf statesresourcemanagement
agencies, GSMFC, FWS, NMFS, NGOs, universities, and other involved
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researchersshouldpreparea hatcheryandcultureoperationsplanrelatingto stocking
policy/guidelines. The FWS should take the lead in coordinating,seekingpeer
review, andcompletingthe document.

2.5.3 Develoj,andimplementaregulatoryframeworkto eliminateaccidentaland
intentionalintroductionsof non-indigenousstockor othersturgeonspecies.

Releaseof hatchery-rearedfish without a program of monitoringdoesnot fulfill
government’srole asa stewardof renewablenatural resources. Monitoring and
systematicassessmentof stockswill assistin determiningthe impactof accidental
and intentionalreleasesof non-indigenousstock or othersturgeonspecies. This
recoveryplanrecognizesthat it is irresponsibleto intentionallyreleasefish without
review or concurrencefrom the recovery team or coordinator, and therefore
undocumentedintentionalreleasesshouldnot occur. In thecaseof federalagencies
who undertake actions that may affect a listed species (stock introductions),
consultationwith FWS and/orNMFS is requiredundersection7 of the ESA.

At a minimum, the recommendationsof the Aquatic NuisanceSpeciesTaskForce
(ANSTF) which was establishedunder the Nonindigenous Aquatic Nuisance
PreventionandControlAct of 1990shouldbe conducted.The taskforcedeveloped
recommendationsregardingdirectintroductionsandindirect, accidentalreleasefrom
public andprivate sectorfacilities. All Stateagencieswithin the subspecies’range
and GSMFC, FWS, NBS, NMFS, NGOs, universities, and other involved
researchersshould prepare a consensuspolicy regarding introduction of non-
indigenoussturgeonstocksinto the rangeof Gulf sturgeonin accordancewith thew~
optionsoractionsidentifiedby theANSTF to reducerisksandadverseconsequefl&~
associatedwith introductions. States should implement necessaryactions for
promulgatingregulationsconsistentwith thepolicy.

3.0 Coordinateandfacilitateexchangeof informationonGulfsturgeonconservationand
recoveryactivities.

Any researchand/or managementactivities on fish species which transcendjurisdictional
boundariesmustbe coordinated. Managementand recoveryactionsmustbe consistentacross
the rangeof the subspeciesin order to be effective. Gulf sturgeonrecoveryefforts will be
enhancedby thecoordinationof activities andexchangeof informationregardingthebiology and
managementof all sturgeonspecies.

3.1 Coordinateresearchand recoveryactions.

Coordinationactivities involving stateand federal resourcemanagementagencies,NGOs,
anduniversitieswith aninterestin theGulf sturgeonshouldbe conductedat leasteverytwo
years. Suchcoordinationwill providefor studiesand managementplanswhich will reduce
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duplicationof effort, enhancecooperation,and optimize agencymanpowerand funding.
The FWS andGSMFC shouldtakethe leadin conductingthe coordinationactivities.

3.2 Develop an effective communicationprogram or network for obtaining and
disseminatinginformationon recoveryactionsand researchresults.

All recovery participantsincluding stateand federal agencies,NGOs, and universities
working on Gulf sturgeonare strongly urged to publish researchfindings in technical
publications. Unpublishedreports(gray literature),bibliographies,andavailabledataon
Gulf sturgeonshould be compiled and published or otherwise made available to all
participants.Acquiring,disseminating,andmaintaininginformationregardingGulfsturgeon
recoveryactivitiesshouldbe centralized. The FWS shouldtake thelead in collecting and
centralizinginformation regardingGulf sturgeonrecoveryactivities.

In order to ensureeffective communicationamong the variousentities involved in Gulf
sturgeon research,recovery and management,a newslettershould be developedand
disseminatedon a regularbasis. This newsletterwould provide all interestedpartieswith
the most up-to-date information regardingprogresstoward achieving the goals of the
RecoveryPlan. The FWSshouldtaketheleadin preparing,printing, anddisseminatingthe
newsletterandcoordinatingwith otherexisting sturgeonnewsletters.

3.3 Develop a non-scientific constituencyand public information program directed
towardenhancingrecoveryactions.

In order for Gulf sturgeonrecovei~’ actionsto be successful,the generalpublic mustbe
awareof suchactionsandunderstan&the needfor them. An informationandeducation
program mustbe developedto inform the public of the causesof the decline of Gulf
sturgeon, to increasethe public’s awareness,understanding,and involvement in Gulf
sturgeonrecoveryefforts and to promotewise use of land in watersheds. Educational
materialssuchas brochures,newspaperand magazinearticles,publications,posters,and
slide and televisionpresentations,among others, must be producedanddisseminatedto
target audiences,such as commercial and recreational fishermen, boaters, and civic
organizations. The Gulf statesresourcemanagementagencies,FWS, NBS, andNMFS
shouldseekfunding for the developmentof educationalmaterial for disseminationto the
public. The FWS or GSMFC should take the lead in coordinatingthis effort providing a
centralizedlocationfor storageof informationif necessary.

4.0 Implementrecoveryprogram.

Existingbudgetsof involvedagenciesandotherpartiesarenot capableof fully fundingtheGulf
sturgeonrecoveryplan. Competitionfor fundingundertheESAis intense,partly dueto thelow
level of appropriationsto theprogramand the increasingnumberof listed species. In orderto
assurethatactionswhich would resultin recoveryoftheGulfsturgeonareimplemented,funding
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for activities must be securedand a designatedlead recovery office must be identified.

Involvementof NGOs,anduniversitiesshouldbe solicited.

4.1 Designateand funda Gulf sturgeonrecoveryleadoffice.

Funding to supporta FWS recoveryleadoffice must be identified to coordinatea multi-
agency,multi-disciplinary recovery implementationcommittee. The lead office should
documentall research,recovery,andmanagementinformationandplans. Workwould be
combinedwith otherFWSduties. The leadoffice shouldbe in a locationwhich facilitates
coordinationwith all Gulf sturgeonactivities. The lead office shouldbe fundeduntil the
Gulf sturgeonis consideredrecoveredaccordingto theRecoveryPlan.

~~1

4.2 Seekfunding for Gulf sturgeonrecoveryactivities.

The recoveryleadoffice, with supportfrom involvedagencies,NGOs,universities,andthe
public shouldseekto bring high visibility to theneedfor fundingof Gulf sturgeonrecovery
activities. Funding strategiesto acquire Congressionalappropriationsand other funding
sourcesshouldbe developed. The recovery lead office should facilitate this effort and
coordinatea unifiedfundingpackagefor Gulf sturgeonrecoveryactivitiesin the southeast.

4.3 Implement projects or actions which will achieve recovery plan
objectives.

Basedon therecoveryplan,a seriesof specificprojectswill be identifiedwhich couldbring
about improvementsin the habitat or stock condition of Gulf sturgeonin specific river
systemsthroughouttherangeof thespecies.Projectsshouldbesubmittedto theappropriate
agenciesor funding sourcessfor consideration. The Gulf statesresourcemanagement
agenciesshouldbegivenfirst opportunityto implementtheidentifiedprojects,throughjoint
efforts with FWS, NBS, NMFS, universities,NOOs, or other interestedresearchers.

4.4 Develop and implement a program to monitor population levels and habitat
conditionsof known populationsin the managementunits as well as newly discovered,
introduced,or expandingpopulations.

The statusof thesubspeciesandits ecosystemsshouldbe monitoredto assessanyprogress
toward recoverywhile recoveryactionsareongoingand following completionof actions.
A standardizedassessmentprogramshouldbe designedby amulti-agencygroupcoordinated
by the recovery lead office and the GSMFC. The Gulf statesresourcemanagement
agencies,federalagencies,universities,NGOs, and other researchersshould conductan
annualassessmentof the managementunit populationlevels in their areaof responsibility
or as appropriate. The recovery lead office should maintain, collate, and review the
assessmentspreferablyon an annualbasisbut at leastevery two years. This information
should be summarizedfor distribution andusedin the Congressionallyrequiredbiennial
speciesstatusreports.

57



5.0 Monitor recoveryprogram.

A recoveryplanbenefitsa speciesonly if it is implemented. The planandits implementation
mustbe strongenoughto provideadequateguidanceto speciesmanagersbutbe flexibleenough
so that it may be changedor revisedto recoverthe species. In addition, theFWS andNMFS
arerequiredby Congressto track the statusof all listed speciesand the implementationof
recoveryplans, financial expendituresfor eachspeciesor clustersof species,and statusof
recoveredspecies.

5.1 Assessoverall successof the recoveryprogramandrecommendaction.

The recoveryprogrammustbe evaluatedperiodicallyto determineif it is makingprogress
in achievingrecoveryobjectivesand to recommendfuture actions. Theseactionscould
includechangesin recoveryobjectives,continuingor increasingprotection,implementing
new measures,revisingrecoveryplansandrecommendingdelisting. Therecoveryprogram
should be preferablyevaluatedannuallybut at leastbiennially. The recovery leadoffice
should be responsiblefor collection of the required information and preparationof the
Congressionalreports. As part of this effort, the lead office shouldpreparestandardized
reporting forms so that the affectedpartiescaneasily provide the necessaryinformation.
Reporting requirementsshould continue for five years after the delisting of the Gulf
sturgeon.

Ii.
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RI. IMPLEMENTATION SCHEDULE

The ImplementationScheduleindicatestaskpriorities, tasknumbers,taskdescriptions,duration
of tasks,potentialor participatingparties,and lastly, estimatedcosts (Table3). Thesetasks,
whenaccomplished,will bring abouttherecoveryobjectivesfor theGulf sturgeonasdiscussed
in PartII of this plan.

Partieswith authority, responsibility,orexpressedinterestto implementa specificrecoverytask
are identifiedin theImplementationSchedule. Whenmorethanoneparty hasbeenidentified,
the proposedlead party is indicated by an asterisk(*). The listing of a party in the
ImplementationScheduledoesnot imply arequirementor thatprior approvalhasbeengivenby
thatparty to participateorexpendfunds. However,partieswilling to participatewill benefitby
being able to show in their own budgetsubmittalsthat their funding requestis for a recovery
taskwhich hasbeenidentified in an approvedrecoveryplan and is thereforepartof theoverall
coordinatedeffort to recoverthe Gulf sturgeon. Also, Section7(a)(1) of the ESA directs all
federalagenciesto utilize theirauthoritiesin furtheranceof thepurposesof theESA by carrying
out programsfor the conservationof threatenedandendangeredspecies.

Following aredefinitions to columnheadingsandkeysto abbreviationsand acronymsusedin
the ImplementationSchedule:

Task Number & Task: Recovery tasks as numberedin the recoveryoutline. Refer to the
Narrative for taskdescriptions.

Priority Number: All priority 1 tasksarelisted first, followed by priority 2 andpriority 3 tasks.

Priority 1 - All actionsthatmustbe takento preventextinctionor to preventthe subspecies
from declining irreversibly in the foreseeablefuture.

Priority 2 - All actionsthat must be taken to preventa significantdecline in subspecies
population/habitatquality, or someothersignificantnegativeimpactshort of extinction.

Priority 3 - All other actionsnecessaryto provide for full recovery(or reclassification)of
the species.

TaskDuration: Years to completethecorrespondingtask. Studydesignscan incorporatemore
thanone task, which can reducethe time neededfor taskcompletion.

Underway - Task alreadybeing implemented.

Continuing - Task necessaryuntil recovery.
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ResponsibleorParticipatingParty: Federalor stategovernmentagenciesor universities(party)
with the responsibilityand/orcapability to fund or carry out thecorrespondingreco~erytask.

FWSRegion- FWS Regions(only statesin the Gulf sturgeons’srangearelisted)
2 - Albuquerque(Texas)
4- Atlanta(LA,MS,AL,FL)

FWSProgram- Division or programof theFWS
FF- Fisheries
PRO- FisheriesResourcesOffice
ES- EcologicalServices
LE- Law Enforcement
WNFH- WelakaNationalFishHatchery
WSRFC- Warm SpringsRegionalFisheriesCenter
GCFCO- Gulf CoastFisheriesCoordinationOffice

OtherFederalAgencies
COE - U.S. Army Corps of Engineers
EPA - U.S. EnvironmentalProtectionAgency
MMS - Minerals ManagementService
NMFS - NationalMarine FisheriesService
FERC - FederalEnergyRegulatoryCoummission
NBS - NationalBiological Service/SouthesternBiological ScienceCenter

Gainesville,FL
NRCS - NaturalResourcesConservationService

StateAgencies
GSRMA - Gulf StatesResourceManagementAgencies

LouisianaDepartmentof Wildlife andFisheries
Mississippi Departmentof Wildlife, Fisheries,andParks
AlabamaDepartmentof ConservationandNaturalResources
FloridaDepartmentof EnvironmentalProtection
TexasParksandWildlife Department

CES - CooperativeExtensionService(all GSRMA)

A

OtherParties
GSMFC -

CCC-
UF -

Gulf StatesMarine FisheriesCommission
CaribbeanConservationCorporation
University of Florida
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Cost Estimates

:

correspondingtask.
amountto complete
party.

Estimated fiscal year cost, in thousandsof doliars, to complete the
The costs associatedwith a taskor party representtho estimateddollar

the taskandarenot necessarilythe fiscal responsibilityof the associated

Study designscan incorporatemore than onetask, which when combinedcan reducethe cost
from whentasksareconductedseparately. Costfor implementing“continuing” recoverytasks
are in excessof what is displayedfor the five yearsin the schedule.

Comments: Additional informationif appropriate.

I -
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TABLE 3. IMPLEMENTATION SCHEDULEFOR GULF STURGEONRECOVERY ACTIONS

GULF STURGEON RECOVERY IMPI.EMENTATION SCHEDULE
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TABLE 3. (continued). IMPLEMENTATION SCHEDULEFOR GULF STURGEONRECOVERYACTIONS

GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE

PRIORITY TASK
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TABLE 3. (continued). IMPLEMENTATION SCHEDULEFOR GULF STURGEONRECOVERY ACTIONS

GULF STURGEON RECOVERY INWLEMENTATION SCHEDULE
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TABLE 3. (continued).IMPLEMENTATION SCHEDuLEFORGULF STURGEONRECOVERY ACTIONS

GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE
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TABLE 3. (continued). IMPLEMENTATION SCHEDULEFORGULF STURGEONRECOVERYACTIONS

GULF STURGEON RECOVERY IMPt.EMENTATION SCHEDULE
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TABLE 3. (continued). IMPLEMENTATION SCHEDULEFORGULF STURGEONRECOVERY ACTIONS

GULF STURGEON RECOVERY IMPLEMENTATION SCHEDULE
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APPENDIX A

FISHERY MANAGEMENT JURISDICTIONS, LAWS AND POLICIES AFFECTING THE
STOCKS:

Gulf sturgeonmay utilize both freshwaterandmarinehabitatsat different times of the year.
Excursionsinto theterritorialwaters(ExclusiveEconomicZone)of the United Statesmay occur.
This factor in its biology, togetherwith its range, subject the subspeciesto the regulatory
jurisdictionsof thefederalgovernmentas well asthe Statesof Alabama,Louisiana,Mississippi
andFlorida. Numerousstateandfederallegislativeandregulatoryactionsmay affect the stocks.
The following is apartial list of someof the moreimportantagenciesandregulationsthataffect
the Gulf sturgeonand its habitat. Stateagenciesshouldbe consultedfor specificandcurrent
statelaws and regulations.

FederalManagementInstitutions. Althoughsomerecreationalandsubsistenceharvests
of Gulf sturgeonhaveoccurredat times, the primary fishery for the sturgeonhasbeen
commercial. BecauseGulf sturgeonfisherieshave occurredprimarily in statewaters,
federal agencieshistorically have not directly managedthe stocks; though,the federal
governmenthasmaintainedcommercialfishery landing recordson the subspeciesfor
about the past 100 years. Nonetheless,a variety of federal agencies,throughtheir
administrationof laws, regulationsandpolicies,may influenceGulf sturgeonstocks.

RegionalFishery ManagementCouncils. With the passageof the Magnuson Fishery
Conservation and ManagementAct (MFCMA), the federal governmentassumed
responsibilityfor fishery managementwithin theExclusiveEconomicZone(EEZ). The
EEZ is contiguousto the territorial sea,with an inner boundaryat the outerboundary
of eachcoastalstate. The outer boundarycontinuesout 200 miles. Managementof the
EI~Z is to be basedon fishery managementplans developedby regional fishery
managementcouncils. Each council preparesplans, with respectto each fishery
requiringmanagement,within its geographicalareaof authorityandamendssuchplans
as necessary.Plans are implementedas federal regulationthroughthe Departmentof
Commerce(DOC).

Among the guidelines,underwhich thecouncilsmustoperate,arestandardswhich state
that, to the extent practicable,an individual stock of fish shall be managedas a unit
throughoutits rangeandthatmanagementshall, wherepracticable,promoteefficiency,
minimize costsand avoidunnecessaryduplication(MFCMA Section301a).

The Gulf of Mexico Fishery ManagementCouncil has not developed, nor is it
considering,a managementplan for the Gulf sturgeon. Furthermore,no significant
fishery for the subspeciesexists in the EEZof the U.S. Gulf of Mexico.
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Departmentof Commerce.NationalOceanicandAtmosphericAdministration(NOAA)

.

National Marine FisheriesService. The Secretaryof Commerce,acting through the
NMFS, hastheultimateauthority to approveor disapproveall fishery managementplans
preparedby regionalfishery managementcouncils. Wherea council fails to developa
plan, or to correct in unacceptableplan, the Secretarymay do so. The NMFS also
collects data and statisticson fisheriesand fishermen,performsresearch,andconducts
managementauthorized by internationaltreaties.The NMFS hastheauthorityto enforce
the MagiuisonAct and the LaceyAct and is thefederal trusteefor living andnonliving
natural wirces in coastal and marine areasunderUnited Statesjurisdiction pursuant
to the Emiangered SpeciesAct, Section 107(f) of the ComprehensiveEnvironmental
Respome,Compensation,andLiability Act (CERCLAor “Superfund”),Section31 1(t)(5)
of the Clean Water Act (CWA), Executive Order 12580 of January23, 1987, and
SubpartG of the NationalOil andHazardousSubstancesPollutionContingencyPlan.

The NMFS exercisesno managementjurisdiction of the Gulf sturgeon, other than
permitting scientific or incidental take under the Endangered Species Act and
enforcement. The NMFS conductssome researchand datacollection programsand
commentson all projectsthataffectmarine fishery habitatunderthe Fish andWildlife
CoordinationAct andSection 10 of theRiversandHarborsAct.

The NMFS hasentered into a CooperativeAgrrementwith theDepartmentof theArmy
to Restoreand CreateFish Habitat. Under this agreement,the NMFS and the COE
coordinateefforts to identify federal projects that could be modified to enhancefish
habitat. ~J

—

Office ofOcean and Coastal Resource Management (OCRAt). The OCRM assertsits
authority throughthe NationalMarineSanctuariesProgrampursuantto Title Ill of the
Marine Protection, Research, and Sanctuaries Act (MPRSA). The OCRM Estuarine
SanctuaryProgramhasdesignatedLooeKey in MonroeCounty,RookeryBay in Collier
County, the ApalachicolaRiver and Bay in Franklin County,Florida, andWeeksBay
in Baldwin County,Alabama,asestuarinesanctuaries.

The OCRM may influence fishery managementfor Gulf sturgeonindirectly through
administrationof the CoastalZone ManagementProgramand by settingstandardsand
approvingfundingfor statecoastalzonemanagementprograms. Somestatesin theGulf
utilize a portion of thesemoniesin their habitatprotectionand enhancementprograms
including reefmaintenanceand enhancement.

Departmentof the Interior(DOI)

.

National Park Service(NPS). The NPS underthe DOI may regulatefishing activities
within national park boundaries. Such regulationsmay affect Gulf sturgeonwithin
specificparks. The NPShasauthorityto protectfishesand fish habitatprimarily through
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the establishment of coastal and nearshore national parks and national monuments.
EvergladesNationalParkin Florida andtheMississippiDistrict of Gulf.IslandsNational
Seashorearetwo examplesof nationalpark areaswhereGulf sturgeonmay occur.

U.S. Fish andWiWl~feService. The authorityof theFWS to affect the managementof
the Gulf sturgeonis basedprimarily on the EndangeredSpeciesAct and the Fishand
Wildlife CoordinationAct. The FWS is theleadagencyin developingtherecoveryplan
for the subspeciesunderthe EndangeredSpeciesAct. Under the Fish andWildlife
CoordinationAct, theFWS, in conjunctionwith the NMFS, reviewsandcommentson
proposalsto alter habitat. Dam construction, drainage projects, channelalteration,
wetlandsfilling andmarineconstructionareprojectsthatcanpotentiallyaffecttheGulf
sturgeon. Further,theFWS may seekmitigationof fishery resourceimpairmentdueto
federalwater-relateddevelopment. The FWS hastheresponsibilityto focus efforts on
nationally significant fishery resources. The FWS also facilitates restorationby
rebuilding certainmajor, economicallyvaluable,anadromous,endangered,threatened,
and interjurisdictional(managedby two or more states)fishery resourcesto full, self-
sustainableproductivity. BecausetheGulf sturgeonis a threatenedandan anadromous
species,the EWS hasconductedstudieson variousaspectsof the subspecies’biology.

Gulf sturgeonoccur in the aquaticportions (riverine, estuarine,marine) of national
wildlife refuges(NWR) suchasPineIslandNWR, IslandBay NWR, PassageKey NWR,
PinellasNWR, ChassahowitzkaNWR,CedarKeys NWR, Lower SuwanneeNWR, St.
Marks NWR, St. Vincent NWR, Florida, Bon SecourNWR, Alabama,Bogue Chitto
NWR, LouisianaandMississippi,andDelta NWR, BretonIslandNWR, BayouSauvage
NWR, LacassineNWR, Louisiana. Fish and wildlife p6p~k1~tions and their harvest
within refugesareusually managedby the respectivestate~~whichthe refugeis located.
Specialusepermits are requiredfir commercialfishing on nationalwildlife refuges.

National Biological Service. The NationalBiological Service(NBS) is the Department
of Interior’snewestbureau. The NBS wascreatedNovember11, 1993,by consolidating
the biological research,inventory, monitoring, and information transferprogramsof
sevenInteriorbureaus:FWS,NPS,MMS, USGS,Bureauof LandManagement,Bureau
of Reclaimation,and Office of SurfaceMining. The SoutheasternBiological Service
Center(Center),Gainesville,Florida, of NBS wasformerly a researchcenterfor FWS.
The Centerhasconductedresearchon Gulf sturgeonsince1987 and will continuework
in this areaas requestedby FWS andotheragencies.

EnvironmentalProtectionAgency. The EPA, through its administrationof the Clean
WaterAct, National Pollutant DischargeElimination System(NPDES), may provide
protectionto Gulf sturgeonhabitat. Applicationsfor pennitsto dischargepollutantsmay
be disapprovedor conditionedto protect freshandestuarineaquaticresources.
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U.S. Departmentof the Army. Corps of Engineers. Gulf sturgeonhabitat may be
influencedby the COE’s regulatoryresponsibilitiespursuantto the Section404 of the
CleanWaterAct andSection10 of theRiversandHarborsAct. Undertheselaws, the
COE may authorize proposals to dredge, fill and construct in navigablewaters(Section
10) or to dischargedredgedor fill material into wetlandareasandwatersof theUnited
States(Section404). Such proposalscould affect Gulf sturgeonhabitat. The COE is
alsoresponsiblefor planning,constructionandmaintenanceofdams,navigationchannels
andotherprojectsthatmay affectGulf sturgeonhabitat.

Treaties and Other International Agreqnents. There are no treaties or other.
internationa~agreementsthataffect the Gulf sturgeon. No foreignfishing applicationt
for Gulf stuijeonharvesthavebeensubmittedto the United Statesgovernment.

FederalLaws, RegulationsandPolicies. The following Federallaws, regulationsand
policies maydirectly andindirectly influencethe habitat,populationsandultimately the
managementof the Gulf sturgeon.

AnadromousFish ConservationAct (AFCA). The AFCA authorizestheSecretaryof the
Interiorto initiate cooperativeprogramswith the statesto conserve,developandenhance
the nation’s anadromousfisheries. The Act authorizesconstruction, installation,
maintenanceandoperationof structuresto improveor facilitate feeding,spawningand
free migrationof anadromousfish. -

Coastal ZqneManagementAct and EstMa~neAreasAct. Congresspassedpolicy on
values of ~tuarie&and coastal areas,thr~igh these Acts. Comprehensiveplanning
programst~becarried ojit at the state~ey4,wereestablishedto enhance,protect,and
utilize coastal resources. Federalactivities must comply with the individual state
programs. Habitat may be protectedby planningand regulatingdevelopmentdamage
to sensitivecoastalhabitats.

ComprehensiveEnvironmentalResponse,Compensation,and Liability Act of 1980
(CERCLA). This act is alsoreferredto as the “Superfund”. It canprovidefunding for
“clean-up” of importanthabitat areasaffectedby oil spills or otherdistinct pollution
dischargeevents.

EndangeredSpeciesAct (ESA). The ESAprovidesfor theprotectionof habitatnecessary
for the continuedexistenceof specieslisted as threatenedor endangered.Section7 of
the ESA requiresconsultationwith the FWSor NMFS by a federalagencyif an action
authorized,fundedorcarriedout by suchagencymayaffecta listed speciesor its critical
habitat (a legal, area-specificdesignation). Section7 also prohibits any federalaction
that would jeopardizethecontinuedexistenceof a listed speciesor its critical habitat.
Section9 oftheESA prohibitsanypersonorentity from “taking” a listed specieswithout
a proper permit from the FWS or NMFS. Under the ESA, taking may include
harassmentor habitatdegradationif suchwould interferewith feeding, reproductionor
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otheressentiallife functions. The ESA also retpiires preparation of a recovery plan for
eachlisted speciesoutlining actionsneededto allow the particular spei~iesto reacha
populationlevel at which it maybe delisted.

Federal Power Act (FPA). The FPA regulatesthe constructionand operation of
hydroelectricpowerplantsthrougha systemof licensesandpermitsissuedby thefederal
Energy RegulatoryCommission(FERC) (formerly FederalPowerCommission). The
FWS, NMFS, state agenciesand others may review proposedlicensesand make
recommendationswith respectto the needsof instreamflow for fish and wildlife
downstreamof damsaswell asthe impactsthatreservoirestablishmentmayhaveon fish
ai4 wildlife upstreamof the dams. The Act also provides fqr construction of fish
passagefacilities during dam or diversionconstruction. Dams a~p likely major factors
affrcting anadromousfish populationsin someGulf streams.

FederalWater Pollution Control Act (FWPCA). Also called the “Clean WaterAct”, the
FWPCAprovidesfor the protectionof waterquality at thefederal level. The law also
providesfor assessmentof injury, destruction,or loss of natural resourcescausedby
dischargeof pollutants.

Ofmajor significanceis Section404of theCleanWaterAct (CWA), whichprohibits the
dischargeof dredgedor fill materialinto navigablewaterswithout a permit. Navigable
watersaredefinedundertheCWA to include all watersof theUnited States,including
the territorial seas and wetlands adjacentto suchwaters. The permit program is
administeredby theCOE. The EnvironmentalProtectionAgency (EPA) may approve

- -- ~efegationof Section404 permit authority for certainwaters(not inclu4ing traditional
na~’igablewaters)to a stateagency;however,it retainstheauthqi~ty~toprohibit or deny
a froposeddischargeunder Section 404(c) of the CWA. Repentattemptsto revise
Seotion404or changethelegal definitionof wetlandsmayaffecttheutility of theCWA
in wetlandsprotection. Although of limited applicability to anadromousfish restoration,
Section 404 may be important in protecting certain types of coastal habitatsor in
protectingwaterquality in certainstreams. It may alsobe a considerationin approval
of certaintypesof restorationprojects.

The FWPCAalso authorizedprogramsto removeor limit the entry of varioustypesof
pollutantsinto thenation’swaters. A point sourcepermit systemwasestablishedby the
EPA and is now being administeredat the statelevel in most states. This system,
referred to as the National Pollutant DischargeElimination System (NPDES), sets
specific limits on dischargeof varioustypesof pollutantsfrom point sourceoutfalls. A
non-point sourcecontrol program focusesprimarily on the reductionof agricultural
siltationandchemicalpollutionresultingfrom rain runoff into thenation’sstreams.This
control effort currently relieson theuseof landmanagementpracticesto reducesurface
runoff throughprogramsadministeredprimarily by theDepartmentof Agriculture.
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Both chemicalcontaminationand siltationmaybe major factors limiting populationsof
anadromousGulf fish species. Efforts to achieveanadromousfish restorationin k~ey
river drainagesshouldbe aimedat assuringcompliancewith establishedpoint and non-
point sourcereductionprogramsin thesebasins.

FederalWaterProjectRecreationAct. This Act requiresthat considerationbe givento
fish andwildlife enhancementin federalwaterprojects.

Fish and Wildlife Act of19S6. This act providesassistanceto statesin the form of law
enforcementtraining andcooperativelaw enforcementagreements.It also~llowsfor
disposal of property abandonedor forfeited m conjunction with convictions. Some
equipmentmaybe transferredto states. The actprohibits airbornehuntingand fishing
activities.

Fish and Wildlife CoordinationAct (FWCA). The Fish and Wildlife CoordinationAct
(FWCA) is theprimarylawprovidingfor considerationoffish andwildlife habitatvalues
in conjunctionwith federalwaterdevelopmentactivities. Underthis law theSecretaries
of Interiorand Commercemay investigate,reportandadviseon theeffectsfederalwater
developmentprojects may have on fish and wildlife habitat. Such reports and
recommendations,which requireconcurrenceof the state(s)involved, mustaccompany
the construction agency’s request for congressionalauthorization, although, the
constructionagencyis not boundby therecommendations.Constructionagenciesmay
transferfunds to the FWS or NMFS to investigateand reporton specificprojects.

The FWCA alsoappliesto water-relatedaotivitie& proposedby other orga~izationsor
individuals if thoseactivitiesrequirea federalpermitor license. The FW~S~ndNMFS
may review the proposedpermit action and recommendto the permitting~genciesto
avoid or mitigate any potentialadverseeffectson fish andwildlife habitat.

Fish Restorationand ManagementProjectsAct of 1950. Under this act, the DOI is
authorizedto provide funds to state fish and game agenciesfor fish restorationand
managementprojects. Fundsfor protectionof threatenedfish communitiesthat are
locatedwithin statewaterscouldbe madeavailableunderthe act.

Foodand AgricultureAct of 1962. This Act establisheda ResourceConservationand
DevelopmentProgramfor regionally-sponsoredflood control anddrainageprojectsthat
receivefinancial and technicalassistancefrom the Soil ConservationService. Though
not asactivea programasit oncewas, activitiesunderthis programmayhaverelevance,
both positive and negative, to anadromousfish habitat protection, restoration or
enhancement.

LaceyAct of 1981, asamended. The LaceyAct prohibits import, export and interstate
transport of illegally-taken fish and wildlife. As such, the Act providesfor federal
prosecutionfor violations of state fish and wildlife laws. The potential for federal
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convictionsunder this Act, with its more stringent penalties,has probably reduced
interstatetransportof illegally-possessedGulf sturgeon.

MagnusonFishely Conservationand ManagementAct. This Act provides for the
conservationof habitats throughout the ranges of anadromousspecieswithin the
ExclusiveEconomicZone (EEZ). It mandatesthe preparationof fishery management
plansfor importantfisheryresourcesandsetsnationalstandardsto bemetby suchplans.
Eachplan attempts to define, establishand maintain the optimum yield for a given
fishery.

Marine Plastic Researchand Cofltrol Act of 1987and MARPOL Annex V. MARPOL
Anne~ V is a productof the InternationalConventionfor the Preventionof Pollution
from Ships, 1973/78. Regulatioi~sunderthis Act prohibit oceandischargeof plastics
from ships; restrictdischargeof other typesof floating ship’s garbage(packagingand
dunnage)for up to 25 nautical miles from any land; restrict dischargeof victual and
other recomposablewasteup to 12 nautical miles from land; and require ports and
terminalsto providegarbagereceptionfacilities. The MPRCA of 1987 and 33 CER,
Part 151, SubpartA, implementMARPOL V in the United States.

MarineProtection,ResearchandSanctuariesActof1972 (MPRSA),TitlesI andIII and
the Shore ProtectionAct of 1988 (SPA). The MPRSA protectsfish habitat through
establishmentand maintenanceof marine sanctuaries. This Act and the SPA regulate
ocean transportationand dumping of dredgedmaterials, sewage sludge and other
materials. Criteria for issuingpermits include consideringthe effectsdumping hason
themarineenvironment,ecologicalsystemsand fisheriesresources.Permitsare issued
1~y- ~ Corp.of Engineers. -

National EnvironmentalPolicy A~t (NEPA). The NEPA requiresan environmental
review processof all federalactions. This includespreparationof an environmental
impact statementfor major federal actions that may affect the quality of the human
environment.Less rigorous environmentalassessmentsare reviewed for most other
actions while someactions are categorically excluded from formal review. These
reviewsprovidean opportunityfor the agencyand the public to comment,on projects
thatmay impact fish and wildlife habitat.

Oil Pollution Act. This Act providesa degreeof protectionto coastalfisherieshabitat
by regulatingdischargeof oil from United Statesregistryships. UndertheAct, tankers
cannotdischargeoil within 50 nautical miles of land, andother shipsmustdischargeas
far aspracticablefrom land.

Outer ContinentalShelf (OCS) LandsAct Amendmentsof 1979. TheseAmendments
provide for assessmentsof the effects oil and gas exploration, developmentand
productionhaveon biological resources.The law alsoprovidesachannelfor comments
on federalapprovalof leasingOCSareasfor explorationanddevelopment. Oil andgas
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leasingactivitiescould be of concernfor coastalanadromousfish habitatandoffshore
winterhabitatof the Gulf sturgeon.

RiverandHarbor Actof 1899. Section10 of theRiverandHarborAct requiresapermit
from the U.S. Army Corpsof Engineers(COE) top~ structuresin navigable waters
of the United Statesor modify a navigablestreamby excavationor filling activities.

WaterResourcesDevelopmentActs(WRDA). TheselegislativeactionsauthorizetheCOE
to study and/orconstructindividual water resourceprojects. Prior to 1974 suchacts
wereknownasthe “Flood Control Act of (year)”, the “River andHarborAct of (year)”
or comniotll~r called the “Omnibus Bill.” Beginning in 1974 these laws have been
referredtd~the “WRDA of (year)”. Numerousprojectsmaybeauthorizedunderthese
Acts in a~iven year. Under the FWCA, “Wildlife conservationshall receiveequal
considerationand be coordinatedwith other featuresof water-resourcedevelopment
programs.. .“ and the FWS, NMFS and statefish andwildlife agenciesmay review,
commentandmake recommendationsto the COE regardingtheseprojects’ impactson
fish andwildlife resources. Thesecommentsmay addressthe avoidance,mitigation or
compensationfor habitatdamages.

Of particularrelevanceto anadromousfish habitat restorationor enhancementis the
WRDA of 1986. This Act authorizedthe COE to study andconstructenvironmental
enhancementprojectsin conjunctionwith existing federalwaterprojects.

-‘I -, --
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STATE MANAGEMENT INSTITUTIONS, LAWS, REGULATIONS AND
POLICIES.

Statemanagementinstitutions, lawsandregulationsfor theGulf sturgeonarerelatively
consistentamongthe four Gulf Stateswithin the species’range. Eachstatedelegates
substantial authority to its administrative agencies for establishing management
regulations. Brief narrativedescriptionsarepresentedbelow for eachstateinstitution.
Important statelaws, regulationsandpolicies are alsosummarized. To the greatest
extent possible,theserequirements arecurrentto the date of publication.

,d;
4

FLORIDA
V

AdministrativeOrganization.

FloridaMarine FisheriesCommission
2540 ExecutiveCenterCircle West,Suite 106
Tallahassee,FL 32301
Telephone: (904) 487-0554

The Florida Marine FisheriesCommission,a seven-memberboard appointedby the
governorandconfirmedby the senate,was createdby the Florida legislaturein 1983.
This commissionwasdelegatedrule-makingauthorityover marinelife in the following
areasof concern: gearspecification;prohibitedgear;baglimits; sizelimits; speciesthat
maynot be sold; protectedspecies;closedareas;seasons;quality~controlcodeswith the
exceptionof specific exemptiolls fQr shellfish; and special ciw~iderationsrelating to
oysterandclam relaying. All rulespassedby the commissionrequireapprovalby the
-governorandcabinet. Thecommissiondoesnothaveauthorityo1~erendangeredspecies,
licensefees,penaltyprovisionsor overregulationof fishing gearin residentialsaltwater
canals.

FloridaDepartmentof EnvironmentalProtection(FDEP)
Division of Marine Resources
3900CommonwealthBoulevard
Tallahassee,Florida 32303
Telephone: (904) 488-6058

This agency is charged with the administration, supervision, development and
conservationof marinenaturalresourcesin Florida. The FloridaDepartmentof Natural
Resourceswasthepredecessormarine resourcesagencyuntil its mergerwith theFlorida
Departmentof EnvironmentalRegulationJuly 1, 1993. The agencyis headedby the
GovernorandCabinet. The governorandcabinetserveastheseven-memberboardthat
approvesor disapprovesall rules and regulationspromulgatedby the FDEP. The
administrativeheadof the FDEPis the DepartmentSecretary. Within the FDEPthe
DivisionofMarineResources,throughSection370.02(2),FloridaStatutes,is empowered

I
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to conductresearchdirectedtowardmanagementof marineandanadromousfisheriesin
the interestof all peopleof Florida. The Division of Law Enforcementis responsible
for enforcementof all marineresourcerelated laws andall rulesand regulationsof the
department. The Division of MarineResourceshasthe responsibilityof overseeingthe
managementand researchefforts on the Gulf sturgeonincluding issuanceof collecting
permits for the subspecies.

Florida GameandFreshWaterFish Commission.
Division of Wildlife
620 SouthM~rdian Street
Tallahassee,~Florida32399
Contact:Mrj Don A. Wood, EndangeredSpeciesCoordinator
Telephone~(904) 488-3831

This agency is charged with the administration, supervision, development and
conservationof wildlife and fresh water aquatic life in Florida. The FGFC is a
constitutionallyautonomousagencyandis overseenby agovernorappointedfive-member
board. The administrativeheadof the FGFC is the executivedirector. Within the
FGFC the Division of Wildlife Resources,in accordancewith the FloridaEndangered
andThreatenedSpeciesAct of 1977,Section372.072,FloridaStatutes,and theWildlife
Codeof the Stateof Florida, Title 39, FloridaAdministrative Code,Article IV, Sec. 9,
Florida Constitution, is responsiblefor researchand managementof listed freshwater
anduplandspecies. Theseefforts include~theadministrativedesignationof all wildlife
species(including marine and estuarineSpecies),issuanceof collection permits, and
varioustypesof researchof listed uplai*andfreshwateraquaticwildlife species. The
Gulf sturg’e~was listed asa speciesof~*cial concernby the FGFC in 1987.

I- I

Floridaha~llkbitat protectionandpermittingprogramsanda federally-approvedCoastal
Zone Management(CZM) program.

LegislativeAuthorization. Chapter370 of the FloridaStatutesAnnotatedcontainslaw
regulating coastal fisheries. The legislature passesstatutesfor the managementof
fisheries resourcesas well as specific laws which are applicable within individual
counties.

ReciprocalAgreementandLimitedEntry Provisions. Not applicable,sinceany takeof
Gulf sturgeonis illegal in Florida.

CommercialLandingsData Reporting Requirements.Not applicablesinceall take of
Gulf sturgeonis illegal in Florida.

Penaltiesfor Violations. Penaltiesfor violations of Florida statutesand regulationsare
prescribedin Section 370.021, Florida Statutes. Upon the arrestand convictionfor
violation of any of the regulationsor laws, the licenseholdershall showjust causewhy
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his saltwaterlicenseshouldnot be suspendedor revoked.

AnnualLicenseFees. Not applicable,sinceall takeofGulf sturgeonis illegal in Florida.

LawsandRegulations. It is illegal to takeAcapenseroxyrinchusby anymeansstatewide
accordingto Rule No. 46-15.01 (1984)of the FloridaMarine FisheriesCommission.
(Most federalandstateagencieshaveusedthespecificnameA. oxyrinciwsinsteadofthe
subspeciflcnameA. o. desotoi.

(1 t-

AdministrativeOrganization.

AlabamaDepartmentof ConservationandNaturalResources(ADCNR)
AlabamaMarineResourcesDivision (AMRD)
P.O. Box 189
DauphinIsland, Alabama 36528
Telephone: (205) 861-2882

Managementauthorityof fishery resourcesin Alabamais held by the Commissionerof
the Departmentof Conservationand Natural Resources. The Commissionermay
promulgaterulesor regulationsdesignedfor theprotection,propagationandconservation
of all seafood. He mayprescribethe mannerof taking, timesWhen fishing may occur
anddesignateareaswherefish may or may not be caught;however,all regulationsare
Ito be directedtowardthebestinterestof the seafoodindustry.S

Most regulationsarepromulgatedthroughthe AdministrativeProceduresAct approved
by the AlabamaLegislaturein 1983; however,baglimits andseasonsarenot subjectto
this Act. The Administrative ProceduresAct outlines a series of events that must
precedethe enactmentof any regulationsother than thoseof an emergencynature.
Among thisseriesof eventsare(a) theadvertisementof theintentoftheregulation,(b) a
publichearingfor theregulation,(c) a35-daywaiting periodfollowing thepubichearing
to addresscommentsfrom the hearingand(d) a final review of theregulationby ajoint
houseandsenatereview committee.

Alabamaalsohas the AlabamaConservationAdvisory Board (ACAB) that is endowed
with the responsibilityto provideadviceon policiesof theADCNR. The boardconsists
of the governor, theADCNR commissionerand tenboardmembers.

The AMRD has responsibilityfor enforcing statelaws and regulations,for conducting
marinebiological researchandfor servingastheadministrativearm of thecommissioner
with respect to marine resources. The division recommendsregulations to the
commissioner.
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Alabamahasa habitatprotectionandpermittingprogramanda federallyapprovedCZM
program.

LegislativeAuthorization. Chapters2 and 12 of Title 9, Code of Alabama, contain
statutesthatconcernmarine fisheries.

ReciprocalAgreementandLimitedEntry Provisions. Not applicablesinceall take of
Gulf sturgeonis illegal in Alabama.

CommercialLandingsData ReportingRequirements.Not applicablesinceall take of
Gulf sturgeonis illegal in Alabama.

Penaltiesfor Violations. Take of Gulf sturgeonis illegal in Alabama, any take is
considereda ClassC misdemeanorand punishableby fines up to $500.00and three
monthsin jail.

Annual LicenseFees. Not applicable since all take of Gulf sturgeonis illegal in
Alabama.

Laws and Regulations. It is currently illegal to takeGulf sturgeonin freshwateror
coastal waters in Alabama. Alabama has no official State list of threatenedand
endangeredspecies. Acipenseroxyrinchus is considereda threatenedspeciesby the
Symposiumon Endangeredand ThreatenedPlantsandAnimals of Alabama(Boshung
1976).

4-.-,-

MISSISSIPPI -

‘I

AdministrativeOrganization.

MississippiDepartmentof Wildlife, FisheriesandParks(MDWFP)
Bureauof MarineResources(BMR)
2620BeachBoulevard
Biloxi, Mississippi 39531
Telephone: (601) 385-5860

The MDWFP administerscoastalfisheriesandhabitatprotectionprogramsthroughthe
BMR. Authority to promulgateregulationsandpolicies is vestedin the Mississippi
Commissionon Wildlife, FisheriesandParks,thecontrolling bodyof theMDWFP. The
commissionconsistsof five membersappointedby the governor. The commissionhas
full power to “manage, control, superviseand direct any matters pertaining to all
saltwateraquatic life not otherwisedelegatedto anotheragency” (Mississippi Code
Annotated49-15-11).
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Mississippihasa habitatprotectionandpermitting program anda federally approved
CZM program.

LegislativeAuthority. Chapter49-15 of the Mississippi Code of 1972 (Annotated)
containsprovisionsfor the managementof marinefisheriesresources.

ReciprocalAgreementandLimitedEntryProvisions. Not applicablesinceit is illegal to
takeGulf sturgeonanywherein the Stateof Mississippi.

CommercialLandingsData ReportingRequirements.Not applicablesinceit is illegal to
takeGulf sturgeonanywherein the Stateof Mississippi.

Penaltiesfor Violations. Any person,firm orcorporationviolating anyoftheprovisions
of Chapter49-15 or any ordinanceduly adoptedby the commission,unlessotherwise
specificallyprovidedfor herein, shall, on conviction, be fined not less than $100, nor
more than $500, for the first offense, unlessthe first offense is committedduring a
closedseason,in which casethe fine shallbe not less than$500, nor morethan$1,000;
andnot lessthan$500, normore than$1,000,for thesecondoffensewhensuchoffense
is committedwithin a period of 3 yearsfrom the first offense;andnot less than$2,000
nor morethan$4,000,or imprisonmentin the countyjail for a periodnot exceeding30
daysfor anythird or subsequentoffensewhensuchoffenseis committedwithin aperiod
of 3 yearsfrom the first offenseandalsoupon convictionof suchthird or subsequent
offense,it shallbe theduty of thecourt to revokethe licenseof theconvictedpartyand
of theboator vesselusedin suchoffense,andno further licenseshallbe issuedto such
personor for saidboatto engagein catchingor taking of any seafoodsfrom thewaters
of the Stateof Mississippi for a period of 1 year following suchconviction. Further,
uponconvictionof suchthird or subsequentoffensecommittedwithin a periodof 3 years
from the first offense,it shallalsobe theduty of thecourt to ordertheforfeiture of any
equipmentor netsusedin suchoffense. Provided,however,thatequipmentasusedin
this sectionshall not meanboatsor vessels. Any personconvictedandsentencedunder
thissectionshallnotbe consideredfor suspensionor otherreductionof sentence.Except
asprovidedundersubsectionS of Section49-15-45,anyfinescollectedunderthis section
shallbe paid to the MississippiCommissionon Wildlife, FisheriesandParksto be paid
into the SeafoodFund.

AnnualLicenseFees. Not applicablesinceit is illegal to take Gulf sturgeonanywhere
in the Stateof Mississippi.

Laws andRegulations. Acipenseroxyrinchuswaslisted asan endangeredspeciesby the
MississippiGameandFishCommissionandtheRareandEndangeredSpeciesCommittee
(1975) and is protectedby law. The subspeciesis also listed as endangeredby the
MississippiNatural HeritageProgram, 1977, and asa Special Animal Speciesby the
MississippiParksCommission,Bureauof OutdoorRecreation,Jackson,MS.
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AdministrativeOrganization.

LouisianaDepartment..ofWildlife and Fisheries(LDWF)
P.O. Box 98000
BatonRouge,Louisiana70898
Telephone: (504) 765-3617

The LDWF is oneof 21 major administrativeunits of the Louisianagovernment. A
seven-memberboard, the Louisiana Wildlife and FisheriesCommission(LWFC) is
appointedby the Governor. Six of the membersserveoverlappingtermsof six years,
andone servesa term concurrentwith the Governor. The commissionis a policy- A
making and budgetary-controlboard with no administrativefunctions. The legislature
has sole authority to establish managementprograms and policies; however, the
legislature has delegatedcertain authority and responsibility to the LDWF. The
Secretaryof the LDWF is the executiveheadandchief administrativeofficer of the
departmentand is responsiblefor the administration, control and operation of the
functions, programsandaffairs of the department. The secretaryis appointedby the
Governorwith consentof the Senate.

Within the administrativesystem,an AssistantSecretaryis in chargeof the Office of
Fisheries~ In this office a Marine FisheriesDivision andan Inland FisheriesDivision
mayhavemanagementjurisdictionover theGulf sturgeon. The EnforcementDivision,
in the Ogice of the Secretary, is responsiblefor enforcing all fishery statutesand
regulatiw.

The LDWF’s NaturalHeritageProgramis responsiblefor administeringthe laws, rules,
andregulationsregardingthreatenedandendangeredspecies(R.S.56:1830). Inaddition,
undera full authoritiesSection6 agreementwith the FWS, the take of threatenedand
endangeredspeciesmay be authorizedby permits issuedby the Department.

Louisianahashabitatprotectionand permittingprogramsanda federallyapprovedCZM
program.

Legislative Authorization. Title 56 Louisiana RevisedStatutes contains rules and
regulationsthatgovernmarine fisheriesin the state.

ReciprocalAgreementandLimitedEntry Provisions. Not applicable,sincetakeof Gulf
sturgeonis illegal in Louisiana.

CommercialLandingsData ReportingRequirements.Not applicable,sincetake of Gulf
sturgeonis illegal in Louisiana.
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Penaltiesfor Violations. The flx~ for eachillegally caughtfish is $2,500.00

AnnualLicenseFees. Not applicable,sincetakeof Gulf sturgeonis illegal in Louisiana.

LawsandRegulations. Louisianalaw currentlyprohibits take of all sturgeonanywhere
in the state. The Louisiana Division of Natural Heritageis responsiblefor listing of
endangeredandthreatenedspecies.
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